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n t o t r i c :\l y^^^^'^jS^^^^JSJi 
Is Cln5si ri c.- !:l.on . <}^ii}CKi ^nd rouCus o£ .ncini.nls rrnt iion of ohr.L o tiric 
nnesth o l Ic f; ji n i ] nr, :i 1 " i ■ ; ■. L c s 

Dru^r, uyed for the r-^]:;cf of pain arc generally cl.-^.ssifled r.ccordin 
to tl-iclr najor effect:, vith 'cho. under.^tanciing t:liaL fione drugs produce 
c-ifforcnt effects accord j.n^:^ to do:*e and route of admlnif^ tratiou (Boves, 
1970; Davis and Rubin, 1966). 

Cen i^ r.'il anestlKffi en 

When given in .sufficient dosages, general anesthetic:^ will 
produce a state of unconsciousness wich loss of sensation (i.e., 
anesthesia) that allov;s any surgical procedure to l-c carried out, 
though by the:Tiselvcs they are not pain killers. Anesthesia results 
from the pronounced functional depression of the CiNS . Tlie most coanonly 
used obstetric anesthetJ.es are the inhalati on anesthetics, i.e., gases 
(e.g., nitrous oxide, ethylene, cyclopropane) or volatile liquids (e.g., 
ether, halothane, metho>:yf ] urane , trichloroethylcne ) . Glilorofomi, a 
potent volatile anesthetic, is hardly ever nc.ed in obstetrics because of 
its dangerous side effects. Volatile liquidr. can be dropped on a mask 
held over the patient* s face, but more frequently the inhalational 
anesthetics are administered by means of more or less elaborate breath- 
ing apparatus xvhich provides a well controlled mixture of gas (or vapor) 
and oxygen and absorbs carbon dioxide exhaled by the patient. Inhala- 
tion anesthetics generally produce a rapid effect upon administration; 
upon witlidrawal, rapid recovery usually results. Recovery typically 
occurs witi)Ln riiitv.ites. M-f.hoxy r]m.<^p^(3 ^^i^^ longest recovery period 

(30-60 minutes). 

218 



Gcnoval nr.iMithosia can aluo be; prodiiccci by high dor>tv3 of sedatives. 
•Hio method coTOionly employed consists of intiravciioits injection of an 
ultra-short acting b.irbitur:?tc (e.?., thiopental in doses Croin 0.12 cm. 
up to 1.0 gin.). Intr-ivcnoLi^: anesthesia has the advant:3^ce of rapid, 
sniooth onset v;ith few coiiiplicution.s and side effects. On the other hand, 
barbiturates do not relieve pain, unless adninintored in doses cau.^in- 
loss of consciousnci-.s, so that pain-relieving drugs usually have to be 
added to provide for post-opoi-ative analgesia. 

General anesthetics used during the birth process are generally 
of the inhalation kind. Thoy are nearly alv;ays administered at the end 
of the second stage (i.e., just before expulsion of fetus) though oiTiailor 
doses of inhalation anesthesia ("v;hiffs") are commonly used to relieve 
pains of contractions. Intravenous barbiturate anesthesia is not often 
used in obstetrics (except for cesarean section) because the recovery 
is much slower than v/ith inlialation anesthetics. 

Other depressants of the CNS , such as alcohol are not used for 
obstetric purposes. These depressants will, therefore, .not be reviewed 
here. 

B. Sedatives 

Calm, drov;siriCss, or sleep (i.e., hypnotic effect) can be 
induced by sedatives. They do not induce loss of consciousness (i.e., 
general anesthesia) when administered in usual doses, although high 
doses of some sedatives may be used to produce general anesthesia, 
e.g., thiopental. Sedatives, like general anesthetics, depress the 
CNS. The most canmonly used sedatives are the barbiturates, usually 
classified according to time it takes to produce the desired effect 
and tiie duration of its effect (ultra-short, short, medium :ind long 
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actinn). Barbitux-nLcf; are typically ncImLnisturcd orally. Sodium 
phcinobarbltal, n long-acting barbiturate, cnn be injected Intrn-r^iulriiinrl 
and 15? often used pre-opero.tiveJ y in obr.tetrles for that purpofie. (It 
is also conTnonly used in the control of convui^-ions . ) Tlie ultra-^hort 
acting r.cTp.pounds (e.f:.,- thiopental) are usually admini?;tcred intravenous- 
ly for rapid effect. ^Jarbituratc-s are typically administered in doses 
varying fron ICO mg. to 23C mg. Other sedatives include chloral hydrate, 
a relatively non-toxic substance (0.25 gm. to 1.0 gni.), ethchlorv^mol 
(Placidyl) (0.1 gin. to 0.5 gnu), and glutethimide (0.25 -ni. to 0.5 gm. ) 
(Goodiian and Gilnan, 1970). 

^- Anal gnsi cri and X\ircotic_s 

Aiialgesics (in-;luding narcotics) selectively reduce tlie sensa- 
tion of pain while producing only minor effects on alertness, as opposed 
to the action of anestlictics (inha]ation anestlietics and barbiturates). 
Narcotic analgesics comprise the opiun alcaloids (e.g., mox-phino and 
codeine) and their synthetic analogues, (meperidine, methadone, 
levorphanol) . V/heu these are given in lieavy doses, they can also pro- 
duce drowsiness and have cahr.ing effects similar to barbiturates. 

Narcotics act by depressing the functions of tlie CNS , altliough the 
d*:prossing influence is different from general anesthetics. iVarcotics 
have selective rather than general effects. For example, the principal 
effects of morphine are: (a) suppression of p-uin; (b) mild drowsiness 
and eupiioria; (c) deprerision of respiration; (d) nausea and sometimes 
vo-;iting; (e) constipation (Goodman and Gilman, 1970). The ^'withdrav/al 
syndrome" is characteri;2cd by irritability, tremor, increas'jd lieart 
rate and i)lood pressure, l:?crimation, sv/eating, nasa: dir:cliarge. 
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diarrhea and, occ::s;'.OLi:'.lly, vemltin^^. Other narcoL'i.cji proLhicc sln\Jinr 
thcrapcntiic cffecti; end have irimilar v;.Lthclrav;al syndromes i-iLlh prolonj;,od 
use. 

^^^rcot^<:^• are ino:>t ccnii'-only employed in early st-a^.';e,s of labor 
Lo rel ieve pain, but vMiy alr.o be nsed in con junction with anesthotlcr: . 
Morphiinc is u.nually adiiii ni::tt'rcd by liitr^imuscular injections of 10 nip;. 
to 20 mg. The n^ost commonly ijf;ed obstetric narcotic is meperidine, \:lii.c'u 
is injected intramuscular in doses of 50 ing- to 100 mg. 
Trar.quili?:crs 

Tranquilizers are dru[;s that produce a calming effect, witl'out 
afTectin^ alertness or inducinr; sleep- They do not depress CIC5 ft.niel:ion 
v;hen adininisterod in typical doses. Their ma5.n effect consists of re- 
ducing the intensity of emotional reactions. Numerous tranquiliricrs are 
on the market and they are probably among the most v;idely prescribed 
inedicat ions in general use. They are divided into tv/o main classes: 
(a) "major" tranquili?:crs (e.g-, phenothiazines , rauwolfias, butypberoner>) 
have profound effects and are used mainly in psychiatry; (b) "minor*' 
tranquilizers (e.g., benzodiazepines, meprobamaLe) mainly reduce anxiety 
and have a very wide field of application. 

There are tv:o "major" tranquilizers that are often used in obstetrics. 
The first is chlorpromazine. It is given in doses of 50 mg- to 100 m.g. 
intram.uscularly- It is often used for its potentiating effect on 
general anesthetics and analgesics that allows a sm.allcr dose of the 
other drug to produce the desired effect. The tranqu^Jizing influence 
is merely a beneficial side effect- Promctazine, a related compound, 
Is used for liie sam.e purpose. Thci second major tranquilizer used ix, 
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obstetrics •].:•; i-csorpino., c\n nlcaloid of the r.'m\vol J;" La f^roup. It i r. i?.i.ven 
in dof.er. of 1! m^. Lo 4 mp;* Like other . rnt)v;ol Tin pruparn tionn , it lov/crs 
the blood pressure vjhile nlso producing; a trnnquilii:inj]; effect. 
Pvnuwolf '.a i.s f:;c.r;ie.tii!!os uncd in late y^ti^p^c^H of prc?»nancy thou.^^h some' 
authors object to nuch use (Ran, 196^). It appoarr. that some xnfantj; 
are born v/ith effects of this incdication (to bo dlscuysed belov;). 

The tv;o minor trnnqullirrcrs most conriionly used in obstetrics are 
CMlordia;2epoxidc (Libriu:-a) in doses of 10 in^. to 25 m[;. , and dicizcpam 
(ValiimO in doses of 5 ng. to 10 mj?;. Tho.y arc both administered to 
reduce anxiety and the latter has also a nuscle-relnxing effect. 
Diaxepn::! is also used to control con^''.:lsion^■J. Minor tranqu-:.li:-:ers are 
used in early sta^cK of labor, while chlorproma^iinc, a major tranqiiilirjor , 
and related compounds arc also used as adjuncts to r;oneral anesthesia 
durinf^ o>:puiKion of fetes. 
E . Local anesthe 1 1 cs 

Local anesthetics provide relief from pain by blocking the 
trani:mission of impulses throujjh the peripheral nerves (Goodman and 
Oilman, 1970). Used in such a manner, they do not alter alertness of 
the patient but can supress CNS function if administered in signifi- 
cant amounts. The coimionly used local anesthetics are s>T!thetic 
derivatives of cocaine (e.g., procaine, lidocaine, mepivacaine) . They 
can -be divided into tvo major classes: the esters^ and the amides-^. 
The former include procaine and are gci"iei*al]y characterized by a 
fairly long latent period (botv.'cen administration and clinical effect) 
•ui a relatively poor ability to penetrate tissues. The amides, on the 
other hand, act more rapidly and lon;*;.er and jionetrate tissues better. 
Thir; c^^'^^^iN '-^hicli incluvlos lidocaine, pri l0( .-tine and mepivacaine, 
Is widely used to provide obstetrical anosthosia. 
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In olnftotr-j cr;, tlic loc.il ant^iilrhoCics arc omplcyod in throe 
principal v;ayn (Davis Hiv) Rubin, 1966): 

1* Tnf i ltr aLion anesLli'.'.'iia is pi-oduccd by injecting!; the drug dlroctly 
into tl:'- t'itj'juc (e»y., ]>crineun in preparation for cpisiotomy) • 7]\V^ 
method i:.^ the ::iTj'.pIcst bnt: not nocossarily the. safest, a.s it may 
roquLrc a ralativoly ]ar^;cj quantity of drugs (up to 200 cc of a .05% 
solution of procaine, or up to 40 ml. of 1% solution of mepivncaino) • 

^on ductio Ti bl ock is produced by injecting the drug next to a nerve 
trunk (pudendal or para-coi'vical block) (up to 10 ml, of 1% procaine 
or up to 20 ml, of 1% mopivacaine on 'cacli side), 

3, Kassivo block of .spinal nerves leading to the lower part of the 
body can be produced by one of the follov;ing tcchniquer. : 

^* ^Pi^^^- i anesthef: ia the drug (0, 5 to 2 cc of 10% Procaine or 

15 to 30 cc of mepivacaine) is injected into the subarachnoid space, 
in direct contact vjith the spinal cord. The result is a transient 
sensory and motor paralysis of the ivhole loiter half of the body. A 
variant of this technique is the ''saddle block,-' in v/hich the drug is 
injected in a manner to affect only that, area of the body which would 
touch a saddle (Davis and Rubin, 1966). 

^- lumbar e pidura l anesthesia the drug (in amounts similar 

to those used in spinal anesthesia) is injected between the dura 
membrane and the bones of the spine. If the injection is made into 
the caudal canal (v^hich is an extension of the epidural space) it i.^ 
called caudal- anesthesi.a. 

In spinal and epidural anesth.esia, relatively small am.ounts of the 

drug pass into the general circulation. On the other hand, tlicse 

massive nerve bjocl's produce .si-Jo effects such as the pronounced fall 

in the mother's bioo' pros!.n:re (a point v;hic.h will be elai)orated Jater on), 
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Scopolamine (hyoscine) is u.<tecl art an adjuvant fo narcoli.cs and 
is reputed to inJiutci anjiieyia of the paiuful cxporience. Siiccinll cliolinc 
(Ancctino.) Irs a muscle. i-claMant used to Cacilitato surgery and dolivory. 
Little i.s k^c^;n about the possiblo effects of these dru^;.s on the fotu«. 

The classification of auostiictics, anal^^esics and r>udatlvchi rofctrs 
to the principal i?ffect, wlicn the drug is used in typical manner. One 
should keep in mind, hovrevcr, that all tliese drugs affect the function^ 
of nervo'js tissue and tlieir effects may overlap. Thus, liiglier doses of 
morphine have a sedative effect, trauquilii:ers may induce sleep and 
local anesthetics may cause excitation, convulsions or loss of conscious- 
ness if introduced into the brain in large amounts. 

In this section v/e liave reviewed the principal anesthetics and 
analgesics coir-nonly ustid in obstetrics. V/c: turn nov/ to the utili/:ation 
proc-Gsses by both the mother and the neonate. 

2, Vicissitudes of d_ru^s used In labor 

There has been a considerable amount of research into the effects 
of drugs on the mother and fetus during labor and delivery. -One major 
factor of paramount im.portance is the time factor, i.e., the interval 
betv;cen administration and delivery, speed of absorption, rate of 
placental transfer, rate of metabolic breakdown and elimination. The 
time factor plays a critical role in evaluating the effects of a drug 
on die mother nnd the fetus. Contradictions in the data obtained by 
different obsci-vors about drug effects are partially the result of the 
fact that not all researchers take into account nil of these variables. 
In addition, r::any of the original inferences \-;(M:e drav/n from animal 
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cvporimonfiJ and it is nov; rocogui.'ajcl Lbaf plinruiiicoloiUc:)! effacf-.s may 
differ i^rcntly from man to anininl - n point v;hich v/'j1I bo cliibora t'/d 
further on. 

Wlicn a cirup; is introduced, by iiny route, into the inothar^r; body 
it will: 

(n) enter, to .scire extent, nt Je.ast, iutp tlic'-ni.'! ternal blood 
circulotion; 

(b) be subjected to Tiictabollc transformation by the nmternnl 
organism, leading to brcakdov.Ti and/or eliuiina tion ; 

(c) par;;j in variable amounts throuj-h the placenta and into the 
fetus and return from fetal into maternal circul.Ttion (beforo sc^'cring 
the cord) to he metnboli:icd by the mother; 

(d) become metabolized and/or elim/inated by the fetus (and later 
by the newborn) . 

Some general cor.'STients concerning these various stages will be 
helpful. 

(a) Absorption : dr-ugs injected intravenously enter thie circula- 
tion ins tan taxieously and within seconds are evenly distributed throuj^/nout 
the body. Inhaled drugs are absorbed almost as rapidly. Intramaiscular 
injection or rectal administration requires several minutes v;hilc 
ingested drugs may require an hour or more before peak blood concen- 
tration is reached. Peak blood concentration is not synon^Taous with 
maximum affect. In order to e:-:ert its effect, the drug has to enter 
the tissues; in the specific case of central nervous systeni function, 
passing the blood brain barrier is involved. The blood brain barrier 
has a different nennoability for different drugs ({{nrper, 1969). 
Local anestheLicr; exert their effect at .sji:e of the injection but are 
ahMy.s sooner or later abj^orbcd into gen<>ral circulation. 
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Me t.alu|H.;;m: Gojmis and vcw.^jt:ilo anoMtlieCicii nro lar[',c'J.y 
olminntioJ th):oii*:h the lungn. Syi:t]i(.»t:ic nar<:ol:lcf.^ and short-ricuinc 
barbi.turnt:o;: (a.g., Clilopental) arc !:ietaboll:!;cd i.n t.lie llvor. Lour; 
acttni;; bc^rhiLural:^!.". arc el iriuTifod Chrougli 1:1 lo urinary syt^tfsi^. Of t:ho 
local aacsthctirs 5 esters arc ini?t*aboli,i:rd by hydrolysis (i.n,, coinb.lninf^ 
v;ith \va(:er and split:t:ini;, into alcohol aiul oi:\.:;anic. acid) nnd thus inacf:i- 
vatcd. The amidci compound.^* (eg., lidocainc, mcpivacalnc) are mctaholi^:cd 
and inactivated by a J.lvcr cn;:ymej aiTiidaso (Colicri and Olson, 1970). 

Contrary to previous; opinions, it i?: now Icnovni that many drur.vs 
e::ert significant effect?; long after liaving been apparently eliminated 
b y mo t a b o 1 i sm and after t h e i r blood 1 o ve 1 drops to in s i gn i f i c an t aniou ri t rr 
(e.g., r.ocobarbital producer, inild sednti.on up to 20 hours, and 
chl or promazine a tranquilizing effect up to six months, Goodipan and 
Oilman, 1970). Asb.ton and Hibheti (1967) (in Coodiaan and Gilman, 1970, 
pp. 10^0 found in an animal study after-effects of barbital anesthesia 
one month later. 

(c) Placental l r a n s for : The old notion of tlie eighteentli century 
that the placenta serves as a protective barrier betv/een the fetus* 
indeporident circulation and his mother (Corner, 1965) vas r^hattercd 
to pieces in lOC^l, in the popular beliefs, v/ith. the tragedy of 
Lhalido'.nide in Europe, (Nehan and Lamport, 1965), A number of babies, 
wIio::e mothers took tiiis mild sedative in the first v/eeks of gestation, 
v;cra born v/itli limb ir.ril fonuations and with other defects. What was 
thoaglit, early in this century, to be: a semi-pemoable membrane 
separating tlie tv/o circulations, is now knoX'.Ti to be an extremely active 
metabolic unit (Ilrgciv.an and Ville, 1960; Marx, 1961; Moya and Smitli, 
1065; V.\':tson and Lov;rry, 1069; Bowr;:, 1970; Colicn and Olron, 1970). 
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II: Is uo\'j believcfl t:lint: ivuv 5;ubr;L:::iK'c fouricl In tUo maLernnl h'htod will 
crons the plnccit; . lo soimu exl:c'.iit unlfsr. it 1::^ alLcrutI or dcstroyccl 
duristc its par-^.s^:; ::o;:L: drugs c^ro trJiisfc'red by simple dil^/ii.rion, i.c 
the inolc'culo!"! p: : .-(Mn an area of In\i\l; conccnilirn Lion (-(> one oT low 
conccntfntlon v.'l( . lil:i:.]o iC ;.my n:ot:nbollc ouo.rwy. Tiio rntc depends on 
(a) lipid ijolubiiity (.Oit .solubility); (b) nio'Jcculnr v/cij'bL* of the. 
drug, (dru^',5; with molccnlcir weight up to 600 rendily cross the plcicontn 
(c) degree of ioni::atior) (non-ioniaed , i.e., clcctricnlly neiit7:nl 
nubr.tnncos cross more roadily). Any change in the pll Calkalinity-- 
acidity balance) tha.t incr ea:>es concentration of dissociatcu, ionir<od 
foTOS, will, .slow do\n\ transfer of dru^t": (Uageri.^an and Villc. 1960; 
Cohen and Ol.son, 1970; Burt, 1971) • Kon:;ally, the pM (ihe ncid-albali 
balance) of the fetal blood is slightly higher, i.e., more alkaline, 
than that of the mother. ]lov;ever, drugs such as local anesthetics may 
produce acidosis in the fetus, i.e., lower the pH. In that case, an 
alkaline drug, suclr as inepi vacainc , after liaving passed through the 
placental barrier, nriy bccone "trapped" in the fetal circulation because 
the increased acidity leads to increased ionic dissociation of the 
alkaline drug and, thus, reduces its di f fusibili ty through the placenta 
back into maternal circulation (Teramo and Rajaniaki, 1971). This n!ay 
be a possible explanation of why sc^nio local anesthetics have been found 
at higher concentration in the fetal circulation than in the maternal 
circulation (Teraiiio and Rajamaki, 1971). 

The placenta may also play a role in metaboli::ing f;ome compounds 
so tb.at they :nay reach the fetal circulation faster or be prevented 
from eiitering it CCoIien and Olson,, 1970). M.'»tcrnal diseases such as 
toMenia'*^, diabetes or rhronic iiypcirtcnsion (i}i^',h blood preir.sure) 
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which lead to c\n nl Ccrcd \>lM(;(/iU\'tI vn:>cu]nr bo.d w.ny nhso iiiliibic 
passago (Coltcin and 0].S(hi, 1970). 

Transfer occurs alscj by ncLi.vo Lrnii::poTt: or by :;pcc'ial prorcsso.'t 
stich pinocy t.of;!?^ (cmv'.u] hiK-nt by Icucocytcr^ ) or I'broiip.h n«'ip;^ in 
th«:i plccr-iitnl vi.J.li ( 1 j.!;;;c r-] Llv*; pro/jCiCti'.ons) , Tbc n;crcbani.r;ras oi' 
ncti.vo f r.'inf. j?ur .-ire slLll. poorly '.indcrst'ood (lri^,v>'^'5'''^t^ Villi?, 1*'K>0). 

Drug trnn.sj:cr may a',' so occur via th<^ amnioLic fluid to the fetus* 
circulation. Thiu route If: also poorly undcrr-^tood but is no.^t intoror- 1- 
in^; in light of the fact that the pll of ay:Huotic fluid at tcm in 
6.9-7. 0 Av'hilc both fetal and maternal blood pH is 7.3r)-7.<^i (Cohen and 
Olr.on, 1970). "Tills differ, acc in pll could result in ^otne drugs beiti^7, 
concentrated in the amniotic fluid and inge^Jted by the fetus in hifjicr 
dosage than may be .suspected from maternal plaMina alone," (Cohen and 
Olson, 1970). 

The type of adnini.stration of a drur.*; into the maternal circulation 
will affect the de:^-;ree of transfer v;ith :v.orc of the drug passing to the 
fetus after intravei^ous administration to mother than after oral ad-.^rln- 
istration or . intramuscular injection, hold-ing dosage level constant. 

(d) Metabol ism by fetus cnid neona to : Once the umbilical cord 
is j:evered, the neonate is on his ov.'n as far as the detoxification and 
elimination of dru^s is concerned. The fetal and neonatal metabolism, 
hov/ever, differs si;3ni ficantly from that of the adult. Both liver 
function and the excretory function of the urinary apparatus are not 
yet full}' devclopetl (Nelson, Vaugham and McKay, 1969 a, b, c). Compared 
vith older chiJdren and adults, the elimination of drugs by the neonate 
is slower. The neonate* s liver is deficient in amidase. This makes 
the nc'.vborn sur.ceptible to the toxic effects of the amide group of 
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in conjujyitinr; UUlrMhin (Cnc ycilloi.' |Vl:;inc>n( ./d rudKiL.Mu'u fonncJ by the 
broakdovn of lu^mogloi.M.n J'roni clc'stroyr.-cl rc!<l colli'.). . IWjfoi'c hcin^ 
cl iminritred from llui uc'd\ , hll i.rubin h.*i;.; Co ho vcmlvvcd venter soluble 
by bnit\r. cbc::!icajJ\ coiubir.vd (c'oii;jn:;;i ted ) .i^htcuron j\' acid. Tiki 

con jnf;cil::icMi iri acccnvpl i:.bi'd by an en::y;:H^ ur.nron i 1 t.rann fLTasu , v;hlcli 
is noni'aJJy present: in l;j,vcr iLls.siicH. Tho. liver of the fotu.s niid new- 
born bar. a vary low level of t:bls cnr,\r.]Ci and Ldic procei;ji of bilirubin 
climinaLion in much slov;ei- in the nev.'born, c.-.pecia.Uy in the prnnature 
baby. Exeesr, bilirubi!) produces jaundice ,-nd the so called "physioloc^ic 
jaundice" of the nconarc is thur^ due Vo tlic relative dc-fficioncy in the 
elimination of bilirubin. About 50 p-;:cont of full torm biibies and 80 
percent of iim-.iaturc infnnts develop mild jaundice on the third or fourth 
days of life, \;hcn the unconJup;a tod bilirubin bas accumulated in tb^e 
blood stream and is br-ing deposited in the skin (McKilligin, 1970). 
Any marked incrcar.c in the red cell doi^truction, such as happens in 
Ith incoapatibility, results in severe jcuindice v;Iiich may lead to dontii 
or to brain damage in the form of kernicterus (yellov; coloration of 
basal panglia of the brain by bilirubin). Conjugation with glucuronic 
acid is a detoxifying mechanism used for the elimination of a wide 
variety of foreign substances including such common drugs as salicilates 
(aspirin), sulfonamide, chlorampbiOn icol , morpliine and otbers. Thus, 
bilirubin and many drugs cor^pete for the same detoxifying mechanism in 
the neonate's liver with the result that jaundice may delay elimination 
of nany drugs and m.any drugs may aggravate jaundice. (Kent, 1959; Lucey 
and DoJan, 1959; Burns, Ilndgman antl Cass, 1959; Zuelzer, 1961; Done, 1064 
Custafr.on, 1065: ::yhan and hampc^rt:, iOr,:>; Ad.'vi.Hons and Joolsson, 1966; 
Vatson and Lowcry, 1969; ilelson, et ^2- , a/u, 3969; Fnirt, 1971). 
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In order ic ritlinulnCo tl)o production of fho dnpA-iTiOtriboT l:<Lnr, 

cnKSinc, ylucurcMiLl Lransfovar^cs ]iliysic.inni3 KomotiinO'; advocaio iho 
udminlsiratiion of harbi turaicr. (I-oul:.:, 19G5; Vounj^ and Yu, 1971), rnic.li 
a« plionobarbltonc , or of* ln':n;:\ pi vono . Thir:, Iiov;ovor, door, rioL solve 
tlio t;!)olo probli;::i bticaiisi' Lhc iiccmatc's [;,lo;n*Mnilar fllLrati.on (pajjs;j<:e 
of tile fliiidij fruin t'he blond i.n(:o Lhc kidney ii;loiii;nnirL and forma 1:1. v^n 
of fluid v;hic]i cvcnr.ually bccoraoa urine) is low (Nelson, ot al • , 1969 b). 
Thus soniLi conjun>-TL'cd bilirubin and/or druj; conlinucs to circulate in tbii 
noona to' s l.^ody. 

The elimination of dru^^r* may be further .slowed r'own if tlie metabolic 
precesfics ai:o doranr;ed, c.c;», by acidosis or lovrored body tc^mporaturo. 
Since a number of drugs m.ay produce acldosit: (e.g., local snerthcticc) 
or interfere v;ith feeding ("i.e., reduce caloric intake) and hence inter- 
fere with lieat regulation, a vicious circle may start. The fall in t:c:m- 
perature is even more pronounced in the immature and malnourished 
infant (Adamsons and Joclsi.;on, 1966). 

From the point of administration of the drug to its elimination 
by the mother and/or neonate is a long and complex process. It is 
not yet a fully understood process, but v;hat is already !:nown suggests 
tiiat the introduction of analgesics and anesthetics into the mother's 
body during labor and delivery starts a chain of effects that invariably 
add to the demands of the birth process on the system, functions in 
the neonate. 

I. I2f feet s on i*'Othoj: j^nd nev/bor n 

There have been a number of studies on the effect of obstetrical 

^j^ruRS , The can be dividiid into tv;o groups: tiie effect on the mother 
.ind tiic effect on the Infants. 
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l7h(Mi con.sj.(.U.»rini5 relnljonn b(:l:\.'tuMi n Orui> nnd foLiu:?^ motnbolii:;;,!, 
mich more I luin a .»:iiV|.lo plianuncolo^Ucal cCfocl: oJ' t:ho drug it:!:el.f nny 
be J.nvolvf'l, IL i:i true lh:M in r.umy Itisl'/mccs tlie clruj;: crof^sus clic 
plnccMiLa iiiu.iinniV'il aiul ari\c.ls Cl^.e rolus in a f, sliion !:iinihiv to that 
in which it aHfectn achiits, Mor.t of thcj volntilo anesthctlcy , the 
barbiCnratos and many narcotic analj^csics probably affect the fetus 
in this manner (as will be described belov;). But a dvii^i may inf lu.-'ace ' 
the fetus also by alterini-; tlie maternal physlolo^jy in juich a way that the 
intrauterine environnent Ir, chanp:ed. It has recently become apparent tluit 
spinal anesthesia may have far-rcachino consequoncer. even in the cases 
v;here drugs themj^elves do not crosn the placenta in significant: qunn- 
titicn. At the time of co.sarean section, a patient v.'ho lies in a 
supine position and thon is given a spinal anesthesia, may experience 
an alanning hypoton.vion (Ueland, Gills, nnd Hansen, 1968) which can be 
reflected in the reduction of fetal oNVgcnation and increased acidosis 
(.Stenger, Anden^en, de Panda, KitL'man, Gcssner, Prcptousky, 196A). 
Anything that alters placental transfer of respiratory gases (oxy^f^n, 
carbon dio::ide) electrolytes, v;atcr or metabolic end products (urea) 
will jeopardi?^e the fetus to a certain extent. Consequently, a drug 
must be considered not only for its direct effect upon the fetus but 
also for its indirect and no less important effect on maternal physioloi^y. 

Friedman and Sachlleben (1961) have warned against dysfunctional 
labor due to a prolonged latent stage (predilatation stage of the 
contractions), r^oth local and gener-al ar.csthesia may have adverse 
effects on the fetus since they may unnecessarily prolong the latent 
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slMf^o (nl^ovf :?0 Iiourr) lu rlici point* of c! rfU)tM\I oimI l;ihor (conlnK*Mo;i^\ 
\;hlvli do vuU: produce^ t! J.lni:;n: Ion and exiuilfjlon of tilio fi'tM'};), Dysriuu"- 
tionnl ]:il)or m\y load Vo aiiphyxi.a ({-uiC focal: Ion), Liicoy, Mibbnrd, 
nohr:;ina, rsquivol do (^rilhindo :iiu! V:indli> (lOb^) found a r.ijuiLf leant 

corri:lanion tv:i:\\'r.n .v,':;ihy-;; La and kcrnictorun In niiejni.s monkcya, and 
Ihoy hnvo concIiuU'^l ilic u\o\:ci ji,^mat.Mjri» I'he ncn.'born I'ho y,rvntv\: 

the dnnnorr. of birth n;;pbyxi.n itiln/nur.erlne Jn^iull:ji and dni[; effects. 

Tho nov.-boni*?; l:ran:J:i tJ on from intranfcri.no fro oxtrautorlnc life 
unposc'j.s upon liim tho need to nctlvato a numbov of functLovis tliat have- 

i 

been doiT.iniit or inro.ttpl etoly artivatcd (finydcr. 1949), So:;ia of tboni, 
such as respiratory activity and maintCMiancc of body tcinperature , niunt: 
bo cr.tabliifnod imniedintely at i:omc ninir.ial level of acceptable function- 
ing. 

Tlie birth procons itsel f with the sudden, often catastrophic, alt(?r- 
ntion in p]iy:-;ioloo:y vnay be a hazardous cMpcrlence for the fetut;. Jair.es 
(1960) at Colu-Tibia Univor.sity studied a lar[;e number of babies in-jncdlato- 
ly after birth and found that all the infants were subjected to varying 
degrees of oicygen deprivation and carbon dioxide retention during the 
course of labor and delivery. Under normal circurustances niost infantii 
tolerate thi5^ brief *'asph>'>:ia*' without difficulties and within a short 
time r;hrco little evidence of the biochetiilcal stonii they have recently 
survived. Failure of the o:<y^,on supply during labor, hovjcver, results 
in doprcsGion or absence of fetal respiratory movement at birth, ^ as 
well at; iu vascular injuries giving rise to edema and hemorrhages of the 
lungs and other or-ans. These, in turn, aj^r^ravnte the Jack of o::y^.en 
Ihus creatin^^;. a vicious cycUi (Janu-::, 1960). 
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In premature infanLj3, o;.:y-on deprivation is cloj.cly l.inkra vi.th 
pcrinata] rr.ort:nlity. Tlniis-j the feCai respiratory .syr.tuin i.::: the site 
of greatest vulncrcibility co injury in l<ihor nnd delivery and that in 
why for years tiie ir.ajority of the resonrc.li h:\r, been concerned wixh tho 
relation of obstetric medications and noonatr:! depror.slon^ C^^ny^er, 1^49). 
Kvcn in 1933, Shute and Duviv; oh.s-ervod tliat ::iorphine could incrca:^o Irc' 
chances of asp;jyxia in utoro as indicated by change of rhytlim of fetal 
heart. Asphy>:iated infants vjere, in turn, more s'jsceptible to morphine: 
and showed severe s\Tnni:oms of narcosis. Snyder (VMhO) suirmed it up: 
"All dru[;s connncnly given for the relief of pain tend to alter the 
fiinctionin?; of respiration thus striking the fetus iit 'c^\c. point v/iiic'i 
has been found to bo of maximum susceptibility to injitry durin,'^ labor." 
Many observers disagree with the statcraent aud the research on whether 
narcotics (c.q,, meperidine) cause depression in the newborn, raTir;::s frciu 
studios that claim ;icro percent depression to studies that attribute 
32Z of their newborn depression to mc^/'Crldine C^hnider and Moya , 196A). 
Garcia, Waltham and Lubin (1953) even recommended ^ the administration of 
meperidine in quantities of up to 100 rng. , but they also reported tliat 
some of the babies in their study iiad co be resuscitated by artificial 
respiration lasting up to 90 seconds before onset of respiration. 
Hov/ever, they did not attribute such depression to meperidine. Others, 
such as ^aru, Ksposito and Zaru (1967) , • iiavc advocated continuous 
infusion of meperidine (average per hour 40.3 ing.) since "obstetric 
and subjective evaluation of pain relief was excellent and newborn 
depression was not significant." In contrast. Flowers, Uudolpii and 
Dosn'.ond (1969, who usod diazepam (Valium) wliich is classified as a 
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"minor" tr.Tnquilizcr and a nild aiialgcfjic, fouinl fliat: a sip,niJ;ic,ai»(: 
porconta^c of neonates t^urfcrcd moderate dcprt^iisicn and some shov:ed 
severe deprc5^i?i.on in comparison wilih a control ^^^roup Chat did not l^iavo 
any drar;r.. Flov/ers, oj: al. attribii-'.od tiui dcj^roriirion to a b.ypoconic 
effect of diai-icpam and not to any direct '.'ffoct of the respiratory cen- 
ter in the CK-S* Thi.'; drug lias jatcly been iit:ed in tlie rt:nnngcmcnu of 
neonatal narcotic v:ithdrav:al iiyndro-Via (Nathenson, Golden and Litt, 1971), 
since it produces temporary liyponctivity and hypo tonicity in neonates. 
The concentrn tion of barbiturates, e.g., aiuylobarbitone 5 in tlie fetal 
liver is alrcody relatively hi^h -j to 2 hours after injection and de- 
er cartes vory Glov;ly. 'i'hii-; accu::r.iIation r.ii^'iht indicate an exhaustion of 
the dctoxicating capacity of fetal liver (Ploxan and Per.sson, 1957)- 
Flonian and Persson (1957) also studied the concentration of barbiturates 
in fetal brciin::. They found a inuch hij-*,hor amount of barbiturates 
concentration in the re.^ion of the fourth vant7"icle as compared to the 
cortey.. This xj; s:'.[;nif j' cant since the mcduJlar respiratory center lies 
in the vicinity of the fourtli ventricle. 

Despite these finding::. Bran and Montalvo in 1971, advocate the 
use of barbiturates in labor, claiming (on the basis of animal e>q)eri- 
mcnts) that barbiturates protect the neonates against tiie effects of 
prolonged ano^if.a (oxygen deprivation)- Epstein and Coacley (1967) 
reported that local anesthetics (lidocaine and prilocaino) had little 
depressing effect on the neonate. lIov;ever, Levy (1953) and . Moris iir.a^ 
Daniel, Finstcr, Popper and James (1966) found that a relatively hi^Ji 
percentage of neonates v/ere depressed even v.'ith local anesthetics such 
as mepivacaine. These d>Higs, which v/ere not supposed to reach the fetus. 
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did pass throupj: the so called placental barrier into the fetal bleed 
strea;n in .significnnt aniount.s. 

Druf.s rray nf feet tho neonatc^^ reftpirntion in other v^nys too. For- 
oxnntplc, i*er:f:i*pf nc! Ir: n rclntivcly mild tronquili/.cr ; for th5.'^ ronson 
i L h.i been ( rip 1 o y ed t: o c.c*.r,c. the course o i labor. Th c n d vc r r, e c t f o c t r* 
in the adult do not appear to be; distinrbinf;. Stuffiness of the nose 
is the major frequent con:plaint. A stuffy nose in the newborn may, on 
the 6ther hand, produce mild to severe respiratory difficulty because 
of the relative inability of the infant to breathe through the r.iouth 
(I\Vhan and Lan^pert, 1965). 

The confusing and contradictory data on depression of neonates 
produced by different dru^s may be due to tv/o reasons. Firstly, many 
of the basic experiirientc have been conducted on animals. Animals differ 
in their reaction to druc^s and are certainly different from humans 
(Done, 196A). For e>:ar::plc, thalidomide did not produce a.ny terato^ouic 
effect (maldevclopment ) in rats and in monkeys it pro^^uced only 
sterilit}' (isWhan and Lampert, 1965). Secondly, the importance of the 
time interval betv.»een administration and delivery has often been over- 
looked, even though there has been important evidence about this factor 
since 1933. That year Shute and Davis pointed out that morphine has the 
naximum effect on the neonate v;hen administered to the mother in labor 
any\-;hcre betv;ecn one and six. hours before delivery. This was true e\'en 
if mothers had received only 50 mg. of meperidino. Shnidor and Moya 
(1964) sutdied the: effects of meperidine on newborn infants and found 
that there was no statistically significant effect if the dru^s were 
p.dr.iini stored v.»i thin one hour before birth (con finning Slmte and Davis' 
conclusions). 1 [owe v i • , t ) i e r e v;a s a si n 1 f i c a n t i n c r c a:: e in 
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tihc pcrcenlago of de:)rcj3r.ed babies if the dri.ij.: \u\r. administered moro 
than one hoiw before delivery. Tliis \:as true oven if Tnotlicrs had 
received only 50 mg, of ir.cpcridino. Peak effect: of druo;s occurred if 
the drug had hcciu adi;r.l iii s tered somciv/hore betv/ccii .3^--'f hoiir.^ prior to 
delivery. Th.cse conclu.sioiU arc quoted by ir.any v;riters, Shnider and 
Moya and otb.er inve.'^ti e^ators hrtvc bar.cd their ccnclnr-ions on the Apzj.a.r^ 
Score taken at 1 and 5 minutes iin-ncdiately after birth. Shnider 3nd 
Hoya^s results could be explaii^ed by suggerj tiur, that if the drug is 
administered less than one hour before birtii, the newborn will receive 
a significantly cnviller amount of dru^yi;. llov^over, as mentioned before, 
the druc^s that pass tliroup^h the placenta do so vrithin seconds after the 
injection or inhalation and thus the explanation can be questioned, 
A more likely possibility is that the observations of Sh.nider and Moya 

and ethers can be ex-plained by the fact that the babies in "their 

studies were exaraincd for depression in the first, minutes after delivery 
end none of the studies concerned n:entions the search for drug effects 
after t\;o, tiiree, or nore Iiours after delivery. Thus, one may suspect 
that babies wl^ose notliers' were given neclications during the last hour 
preceding delivery are not necessarily free froir. effects of the drug 
but that the peak effect has yet to mat li rest itself. 

It is the pediatrician v;ho sees the newborn two, three or more 
hours after delivery. Bra/:elton (1970) noted: "...(Some) neonates 
had excellent Apgar Scores in the delivery room and remained clinically 
responsive for Iialf an hour - long enough to be sent to the nursery 
downstairs. After this initial period of responsiveness, (whicli I 
now postulate is largely due to the neonate Vs ability' to mobilize his 
resources Lo ref;pond to tiie sti-nulation oC lalKjr, delivery and 
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onslcuglit of uvw cnviroirT^entnl iJtiv.nil 1) , Lhcr,c babies sl:IC(:cd rnpiilly 
into a frigbtioninj;; stnto of:' relative unrosporiiJlvcncss and they becarac 
unresponsive to any but very clistiirbinc; stimuli, with little spon toncou.^ 
motor activity; tney nlr'o boo very slov/ licarL and respiratory rates. 
Diffu>tc acrocyanosis (i)laip:i ur-.trcnctlc^s) demons trr! red their poor 
circulatory response to the hypoxia that v;as pre;:ent, aiid tlicir nhiJ. LLy 
to clear mucus from their airways became impaired. This depressed 
behavior lasted for a period of a few liours to a day and then tapered 
off not-so-2rac:ially ; su])clinical behavior manifestations could be 
demonstrated for as long ns :i week in many infants." (Brar'.elton and 
Robey, 1965). 

Drug effects are not limited to tlie functions measurable by tlie 
Apgar Scale, which is clinically useful but a rather crude estimate of 
infantile physiology. Tliere have been a few attempts to investigate 
other aspects of infantas behavior and functioning using EDG, suclcini-^ 
behavior, sleep and smiling, attention and motlier-cliiid interactions. 
In some of tliose areas tliere is only the briefest of literature ; in 
others, it is a bit more extensive; in none of them is there a 
definitive literature. 
Keuro-lo.rgc examination and F.KG 

Borgstedt and Rosen (1968), in a controlled study of 52 infants, 
found that "behavioral impairment" (as measured by infantas alertness 
and reactivity) as v;ell as .EEC alterations v;ere highly correlated with 
obstetric medication (meperidine, prometazine, phenobarl)ital) . The 
behavioral changes disappeared in most cases within tliree days, but 
HLG changes persisted in ten infants. 
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Both Brnr'.tlL-on (196.1 II) and Krnn (196G) inclcponclcntly sturfic.d 
sucking bchcPALor. In Hr^iiio 1, ton s study, two groups of neonates v.-crc 
evalucitcd. One hr.c! ):clntively li.ttle prcrp.f.d Icntion, i.e., barl::i tiiratir' 
not Gvcecdinr; 60 v.-lth or wi.thout r.r.csthetic , conc.ral or local; and 

the otlicr n-oxiv, 150 i.;j>. or inore with gonen)!. or local anonthcsia. Tl.o 
less nicdicatod group started to suck well on tlio r.ccond day. The neo- 
nates in the hea\^ prcruidication group shov/fid a lag of 48 hours duration 
in their specific ability to adapt to breast feeding. Weight gain 
was also delayed 24 hours in the heavily medicated group. Kron's (1565) 
results ccnfinned tl-.ose findings. His control group had no medications 
and he used a more refined measure of sucking. The bottle was attached 
to instruiTients which neasured the rate; of feeding, pressure of suction 
and OTiiounts. r,y studying only bottle fed babies, the possibly confound- 
ing factor of drug effects on the nursing mother was excluded. 

The implications of these studies are related to the fact that body 
temperature control may be affected by inadL-quate caloric intake. 
REM and Snilln g; 

Emde and Kor^ning (19G9 a, b) found that neonatal f.miling occurred 
during states of RJ-M sleepS.and drowsy I;I:m and had a significant 
tendency to occur in bursts. Smiling was also found to have a 
characteristic distribution within each REM period and to be evenly 
distr;.butod across successive RLTI periods. ;\ir.ount of smiling was found 
to be influenced by depressant medications given to the mother within 
8 hours before delivery. Infants of ti-cse mothers smiled significantly 
less both in nu:nber of smiles and smiles weiglicd for intensity. Medica- 
tions did not :;corA to .-ffect the lc-ngi.;i cf s'^atc-s. 
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Attention 

Stecb.lcr (1964) Pound that visual attentivcncss in 2 to 4 day- 
old infant,':, vas affr-c-.tod if the mother had received analgesics and 
h>TDnotic druss during labor. There was negHtivc correlation between 
the dosage of the depressing dru,-,-? and neonates' attention to .viJ;ual 
stimuli. In a study that is. not directly related to our discussion, 
Lewis, Bartels, Campbell and Goldberg (1967) used the Apgar Scale 
as a measure of condition at birth against which they compared the 
visual attentive behavior of infants at 3, 9 and 13 months. Their 
data indicated that infants who rated between 7 to 9 on the Apgar Scale 
at birth were significantly less attentive than infants who rated 10. 
This difference, in general, held over the first year of life and 
according to Lewis et al, , indicate that individual differences in 
infant attention within the first year of life are a function, in part, 
of birth condition, Lewis, _nt al. also found that habituation at the 
age of three months in high Apgar score infants was much more rapid 
than in the low score infants. There was no difference in habituation 
rate at 9 and 13 months. Lewis, et a_l. , however, do not relate their 
observations to maternal medication of their subjects, but instead 
discussed the birth condition as a global concept. Conway and Brackbill 
(1970) found that neonates who have been subjected to greater amounts 
of obstetrical medication (analgesics and anesthetics) lagged signifi- 
cantly in their ability to inhibit responding to an auditory stimulus. 

These findings may have important implications concerning the 
welfare of the infant since "habituation is the efficient response to 
stimulation that is no longer providing the organism with useful 
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infonnation" (Lov/io, ilt n^l^. ) . Koojintci; just cnnnot get up ond . walk 
away from die stfriuilus vbicli by then may become avers ivo for tihem. 
Conway and Brackbiil (1970), v;ho studied the infants on their second 
and fiftli days and at one montli, also found that "tlic iviodicated neonates 
performed significantly poorer on standard behavioral tests than infants 
whose mothers have not been medicated during labor/' The differences 
persisted even at the age of one month — as measured by the Baylcy 
Motor Scale (1969), which at the one month age level consists largely 
of postural adjustment items. No significant dif faizeiices v/ere noticed 
for tlie Baylcy Mental Scale, in which tlie age appropriate items concen- 
trate more heavily on tes ting, visual regard, tliat is, eye coordination 
and follov/ing in hori:iontal3 vertical, and circular direction. Visual 
differences were also found at 5 days of age, but no differences were 
found on the second day, probably because of the swelling of the 
eyelids and consequent visual impairment caused by the silver nitrate 
given to all infani:s si^.ortly after delivery- Significant: differences 
v/ere found at 2 and 5 days in performance on the Graham Muscle Tension 
Subscale (Graham, 1956) . The babies v;itli history of obstetrical 
medication performed less v;cll- Conway and Brackbiil followed some babies 
till the age of 5 months. At this age there were no significant 
differences on the Bayley Scale nor in habituation scores although the 
latter showed a tendency tov:ard quicker habituation V7ith less 
medication (Conway, 1972). 
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Footv»ctc3 

Tho rcccior vVl Go-:)!r.:vn <5: Gil:, an (I970) co:';plctc rororcnco 

on cin:.r; trccir-.Tit ^ii'd Snydca" (l9'-^9) G'-o^'^- rofcrc:::co on obstetric 
iUiCGthc?.»ici ??.nA 

An c:;tc:-: in; r.n cr^';:;n5.o cr/rpouivJl fc;'T..i.d by co-.binj.rig an r-lcohol 
irith an acid (lla/nx;?/, 19^'^9r p. 5^i3), 

/j.udec arc cc.r.poui-ida cont-nining tl:s^ croup '-•CfO(J:]r^) or its 

TG;:cmia is c toxic state r;.r>aoc:iatc:l ".rith prc^Liic^ncy cind its ncin 
G>^.:pto::i3 arc: clov:-ted ulo'od prcJ/rairOf c:>:cc::r5ivc vor.itir.^f. chvn-jo 
in Jridn^^y fi:i:cticr<. 

The: iTctUo h:'.:^ rc-3pjj:u:tc:vy novcrvX-:n'\'z i^.lrcady in utcro ano. they 
inc;re:iC3 i:hc;n torn r-.p_^;rG'/chc3. 

"j:cio:iatul dcxa*ocriion*' i.:c:'j.r:i» r, rcdu;voon or Glo::in2 dr/,;:i of a 
numter of pljycio3.0(Ticul fiuiotiono: rccpirr.tion, heart ratc% 
nobility^ etc. 

The ApG-'ir Sccro is br.r.cd v*pon tho coiabincd ro.ti::>g of fivo ir.dicators : 
hoart r?-tc^ rc.'jpirr.tcic:/ effort, nucole tone^ rcrio: ircratibility and 
color ac judr':;d at 1 ninuto and 5 j:iin;tc Intervale after dclivcxy* 
E2.ch is r^L-tcd c:i ocalo of 0 to 2, vritb J'aro indicatln/3 no functionf 
1, function pr-.sont but poo::; and 2^ function porfcct. ThwSp a:i 
infant in p:;rfcct coriditicn n^oulti r.-^coivc a. score cf 10^ This 
Scale in ur.od by i^joct obvtotrlcian:j and re:r:c-ij:ch{:.r» in cr-dor 
to dctcrr/hiC inbcn^^ity cf ncoi.atal dc:-avc3?iion (A]\70.r, Vep l'^53\ 
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or -Ko-piMi. Dyo .''iovcT.ciivt oloop :..r. iho yh-.ac: ox cP^-Ocp u.tiu',\Lly 
a^oocin.'ti d !:ith ('.rcriniinr^- rud also called "r.ctivc fsD cop," Tho 
t-5.r;e ro-c.cn-;-KX:<i cf :ic.tivc sleep (ccnpox'cd to total rvlcop ti.r/.c) 
c.c.CTfizr.c.c prcjiT^.'/ivcly frc- 80^; i:i p"Cir?.-tiure Jicrbornc; to 13,^ 
i:i t'dwVcr:, Scdativcr. u.c'.:rcr;^.c an iic}.u}.t'^ (i:?i-t-.?u7j 1966), 
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APPi-NDIX B 
HAKUAL FOP. SCOKIN^G Till* BilAZl* LTO:-! SCAL^ 
Recoratr.ondcH ScmIo Order (Sec discur.rion ;;bcvo) 



1. 


Ob.scrvo jiifc'^nt: for 2 ininufos - note state 


2. 


F3 ai;hlir';:il (3-iO:-;) tliroui;li closed lids 


3. 


Rcitflo (3-10:0 


l\. 


Bell (3-1 Ox) 


•5. 


Unco vc r 1 r. f-i n t 


6. 


Li<;hL i.cl: (^:0 


7. 


Aiik.lc; cl(y.".v..s 


8. 


Plan la f rasp 


9. 


Babin.sk i 


10. 


Undrenn inf c'lnc 


13 . 


P n 1 ina r rasp 


12. 


Passive r.ovei:*'on and j;ern:rr;l lone 


13. 


Orient, v. t ion i nr* n ir.a r c : visual, nu d 1 1 0 r y 


1/4. 


Pull to sit 


15. 


Standing; 


16, 


V/alkin^: 


17, 


riacin?. 


IS. 


Incurva r. ion 


19. 


Body lone across hand 


20. 


Crav.'lin;; - prcnc, responses 


21, 


Pick up arid hold 


22. 


Glabella refJex 


23. 


Spin - tonic deviation and nystGf;TT^us 


2A. 


Orientation - animate: visual, auditory, visual and auditory 


25. 


Cloth or. face 


26. 


TNR 


27. 


Moro 



. States 

•'State of consciousness*' or "state'^ is one of the u.ost important 
variables in any observation period. P.eactions to stin:uli nust be inter- 
preted within tlie con'LCXt of the prescntine state of consciousness. These 
reactions vary markedly fror. state to state in each infant. State diii->e\\ds 
on physiological variables such as hun^.er, nutrition, de^;ree of hydration, 
time within the vake-sleep cycle of the infant, etc. Th.e patterns of states 
as well :\y- the irove::U'r.: from one slatr to anoiiicr a!«:u'ar to be ir.nortant 
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chnr^'.ctori sLi c.s ol" infnni3 in i ha neoriaLal pcrjod, nnd Lids kind of c^valua- 
tion liiay hn the best prcdicLcr of the infantas rocopLivi ty and ability to 
respond to st.irv.iili in a cor.-iitive sen«e. Our criteria for dGtoriaiiun;^; 
states are ba.'^r'd on our o::per icnccj; and on those of oLhc.rr. , and are 
comparablo to the doi^cr i ]j lions of Prechtl, ct al, (16) » 

(1) Deep sleep \:ilh no f;pontaneous activity orcept startles or 
s tar tic ecjuivalen t s at quite regvilar intervals ; extei'nal 
otipnli produce ?;tart]es witli some delay; supT^rcssi on of 
startlers is rapid, and state clianges are ics.s likely. 

(2) Light sleep vit!: eyes closed, low activity level with 
random r.-.ovcnent.s and startles or startle equivalen 1 s ; 
respon:*. i-ve to interna] and external stimuli \;it*n starile 
equivalents, often with a result inp. c:iani;c of state. 

Avnke States 

(3) Eyes nay he open or closed, cyeJids flutterin-;, drov;sy, 
or se::ii-do:'.ine,; activity level variable v;i ih intersper.sed 
mild startle? from tine to time; reactive to sensory 
stiniuli, but delay in response often seen; state chan£;e 
after stir.ulation frequently noted. 

(^i) Alert, bri/'/nt: look; seens to focus attention on source of 
stinulation such as an oi^ject to be sucked, vi'slial oi 
auditory stirr.ulus; inpingiiij; stimuli nay break throu;;h, 
but with sone delay. Motor activity is at a r.u*niinu;n. 

(5) Eyes open, considerable p.otior activity vith thrusting;; 

movenents of extremities, even a few spontaneous startles; 
reactive to externa.l stiiriulat iai wi th increase in startles 
or r.otor activity, but discrete reactions difficult to 
distin^uisbi because of general hi^jh activity level. Inter- 
mittent fussing does not result in a chanr^e of state. 

(5) Crying . Charac ter ir.ed by intense crying which is dif f icul t 
to break through with stimulation. 

We havLT sup.cested in parentheses appropriate states in which the asscssnent 
can be made for each state. Since state behavior is an inte^.ral part of any 
observation of the newborn, it is vital that this refJect the starting; point 
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from v;hich all the rrst of the ohsorvation.s arc r^icnle. Thci rcactior.^; arc 
state-related, and an infant's use of states as a framework for his re- 
actions to the? observer may be nost iriportant as part of the observation. 

Init ia l Stare 

In the t\7o ndnulcs hefore .^.Llnail iir.ion is hop.un, an assessment of 
the infant is niade by o]).':>er\'ing cha infant's spojicanoous behavior, respira- 
tions (as observed by tbe ncweiiicnt of the go;%Tj or coverinr. sheet) , eve 
movements, startles, and responses to concurrent spoat^meous events in 
the environment. States are scored accorciinp, to the criteria given above. 

P r e d r> r i n a n t S f a t e s 

At the end of the observation period, K should record the two or, 
at most, three states vithin which the infant pcrfonr.cd. Sinca the most 
important influence on his scores v:ill be his available states, it is 
important to have an idea of the range, as well as the kinds of states 
used by the infant in tlris period, their importance to h:::: in controlling^ 
himself, and the aniount of time spent in tb.en. 

IX. Scale Iter.s and Manual Descrinti o n 

^ • Respo nse Df?cr err T.t t o hir^^ (2,3) 

One of the most inpressive nechanisr.s in the neonate is his capacity 
to decrease responses to repeated, disturbing stimuli. This s'nould' 
measure the decrement which occurs in a quiet state (2,3) after 
the infant has responded with an aversive reacti:-n to the flash- 
ligiit shined briefly into his eyes (clos^^i or c.pc-n). Since some 
babies alert as t::c l:r;::t is used, there is no ol* s-vrvab le avers: vt-^ 
reaction. V:i:on this happens, wait until he is alert, and after 
he begins to react witii an aversive reaction (ti[-:it blinkin;;, 
general motor activitv, and chan?;e in recpirat habituation is 

measured by a re.il decrement in the extent of the above. 

Up to 10 stimuli can be used. Criterion for shutJcwn eeua^o two 
trials past. S.::ore thtv most observed vi<jcrcm.jn r . Sti::ui!i presC'ntr:d 
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every f-ivo rjocond:? after t]:o end of c:ic)i y^rcviou.'^ rccpctirro. Thin 
itnr-lipc; "uu-i o'.'scr/ov ' rLbili-*^' to jud;:o tho cr.d of cacii reaction, 
' Tiiijj tent :.:iovild bo dono vith a st:i.r/iarcl i:" fla::::ili.::ht \rii]i two 
noiiui-i ri.nc;'i b:itt:;r.;.cr: ir^ r;c>od V/Orlcin.^ condition, Jl.eicho.':: inuijt be 
diGCi*otc and ariiont noinc lovol 3l:o\ild bo accounted foi' ard nilc<l 
out IX!:. nuch an t:or;:;iblcj. Cf ccurcc, a baby in <m :;e:ni-.(iarl:cnrr: 
q\iict rocn vrJ.ll ro:;t:o::d diffcroircly t}\in one in a briri^.tl^v lit noi 
nur5:ciT) «ind 1*10 idcil of t::c: q;i:i.ot, carkonod rocn ca::::ot al:.T\:/:; 
bo :LC;-iicvcd. -'.o'ctionr: :riic:t a.ro ::rad'x; Ir, xoz-.nn of the ne.':)n:iT.c' n 
abili'Ly to coiitrv^^l t/.en over oino arc: a) all or none cVirtlc of 
entire boiiy, V..) dolr-.vcd aiid -fraded lor:uli^,c^d :;tartlc, c) ror- 
pii-arory cbaa-rery d) b?jLn'::: of oyclidn, ::cla:."i:i": ar:d fi'ially 
Jviiiittib^]: out ro:-ctionn ar':i denroo':: of the na:-:o 'rzL>:6 of iiauiui- 
aticn. EvpfLuatc ax tlic c::d of 10 fla£:>.oc for r;coid.rc uifLor.-:; \\o 
has nuccesnfuUy ronol^ed cid-torion before u-uato If ba'c^/- in too 
sleojr^' to ziKT,: a ronrcnne, he crui bo i-our'^^d slioihtl^f' by nhaliii;:; the 
bod or lUicoverlPs:: hi:.ie If tliere^s never a^xy rosr-onne, score hi:-: ::A 

1 - IIo diriiiution in hi^'h renr^^nne over t}ie 10 ntp-nuli. . 

Z - DcJLayod nt-artion .and rent of rer:rx)nnon are ntiLl :^roscnt, 
i»o»:? body r;OV^*:ant, eye blinirn, ronpira-cor:/ chansjt's con- 
tinue; over 10 t:d.aln. 

3 ^ Start-lcn r.o lor.-::or r:rc::ont but rest are £-ti.lj. pre.vcnt, in- 
cludiu:^ bod,y :r.ove;n.-:r. in 10 tid.r2n. 
- Tio ntarblen, ooz't;; novc:::cnt delayed, respiratory aT;ci blinks 
sar.e in 10 trialn. 

5 - ShutdoT.n of boc;v r.ovor.entn, none cirination in bLinlm and 

resToira'cory chan-jes i2i 9-10 ntirr.Lli. 

6 - ..e in 7-0 ctir;ili. 

7 - in 5-^ ntj-iifij.. 

8 "... in 3-^ ntd-:u3jL. 

9 "... in 1^ nxijnuld.. 

Ro5;:^onso p ecrer. :.nt to r.attle 
See belovro 

Renrx^nno rocre- r: nt t o rell (2,3) 

These are a neanure of t:ie ne^orjaxc' n a-bilitr; to shut out a dinturbin 
auditoz-y stAniflun. 'iance (a5: in habituation \.o li;:ht) t;:e ntir/'iluo 
nust be able to brea-: ti:a\)iv^:'i hi^- a^ibient nxatc cr,d crenze a s*»:.arole 
response* Tno bo.ll r.ay be r.ore succensiXfL ±:i produ^in.- a startle 
Tor,]x>n3C:j espociall:/ in a r.oin-y nursery, Oi^on the rattle ray brir.^- 
Mjn out of his co^neraJUy shut-'-jc-..n state, and z::o tent si-iould^ tiic:i 
be coinploto'i i-dth tile ball. A bell is tl-iat used in a ovan:lard 
GesoLl test, :{o is ncoro:: (an above) for a:i avernive reaction 
(ceneral starr-le, ti-]:t bli:ddn7 and re-nirator:/ chan;:en) . An he 
harutuate::, ho tends to del^iy ti-.cse re:iocionn a:ri finally shuts 
tric: out. Oi^on the ahut-out is a ter-norar:/ one, but thin reflects 
hin carxicity to do so. If t;-^.e baby is to-o ^icory :i:\ow a re-^" 
sponne^ ::o c:tn be roused nlLi-htly by a-:aic.r.:: ti'.e bou or ur.covo:^:-,-: 
hini. If there's r.evor an:/ i'e::r.onse, score hi:-i 

StruuLli are brief, discrete a-r.d prencntrvi five sccor/js aft.or the 

IDA 



oiul of Lhc! pi*evifM.ii; response wiiiJ.e Lhi** baby -f s in stai:c ? or 3. 
Pi'e.^:cnt. I'Ijc ;: U5.*. until you iu'ivo h:id no rc-.-ponsu for Lhrc: 
consjocutivc t i;;:os or u:uil 10 sfjruili have bc<rr. prcsu-nlcd. 
Aft er tlic rat: Lie, reu^oat: thct procedure \ ii lIhj holi . 

1 - Ko diriinn.rion in hir;)i rosronso ovor t:vj 10 ntiraOa . 

2 - JJcJnyecl .sU:rilct-. nnd rcsL cm j\';ip.nisc'S a-c .still 

pren«,MU- , i.e., body r.ovurnonL , *:yo blinr.i; , rc.spirat::>ry ■ 
chnnfA'^i c^-r.t: inut! ever 1 0 t:rinls . 

3 - Slnri.It'o r.o Jon^-cr prf.-vjnt. hui rcsL nrc r.liil present, 

i nrlud in^; ]?ody :■:<;> ve!i:en t in 1 0 t: r i.i 1 s . 
^ -'No sLn7"LJcH, body r.'.ovonicnl. deJ.-jyod, roi:pi ra tiory niid 
blinl'.s r::':;-iO' in 10 tri;A] s • 

5 - Shntdov;n o; body -."OverncntK , soii^o d in.i nu 1. xori in blinks 

iind respifaL'ory ciirini;tifj in 9-10 SL.iir.u.li . 

6 - ... in 7-8 sL iiuuli . 

7 - . . , in 5-6 St inuli ■ 

8 - . . . in 3-^4 sLinuI i . 

9 - ... in 1-2 St ir.iuli . 



R c s po T) 9^0 De er c ::y rj: to Pinpric k (1,2,3) 

As a test of rc::n)c:)nc;e decreij:onL fo ractile st: inula I. ion the diaper 
pin may be usee: t'j nrici: ti.e. iioel oi in [ant's fcc^t v;hcn lie i :o 

quiet. This y be r e p o a I e d i: c- \' c r m 2 t i v: c s . T h c o :•: a ::i i n. ( ? r v; :> c c i k; s 
for hpv; totally and nov rapidly the v.-hoJe body responds tio tin*.!: 
pinprick. In an ir/.rnature or C! .S-drLr.;a;;:c-d infant, tiie oppesire 
foot v; i c h d r nw fj a n d t i : e v.' hole ho ti y r e p o n ci s a :^ r; u i c i y a s l h. e 
stimulated Tool (a do:::ons t rac i on of tiie aJ]-or-5ione ar.peci: of ai: 
ininiature oryan : j^::;) . "I'l'.c dei;rc^*, raiiidity, a:\d repetJtien c:f ti;i^: 
^'irpread" of sil:r.ul;:s to tiie ro;st oC tiie body is r.easured r.erc. 
Thie other a k: i- a c t is the i n f an r * .o capacity to s h u t d ovai t h i s 
spread of a ^or.eral i r.ed response. V.'hen he continues to respond 
in an o b 1 i £:a t a r y , r e p c t i t i v e u* a. y , he i' a r e s a 1 o v; score. A s he 
demonstrates a suppression oi responses to the ^^cimulus and changes 
bis state to a i::ore a.lerr> receptive one, he deserves a hit'.h score. 
Man y in f a n t s c e:na n s t r a t e so r.e b u t n cj t a 11 of L ii is be ha v ; o i- , a no 
i t ma y be e v I d en c e o i e .\ ce 1 1 en t CN* 5 f un c u i o n , l-ii d d 1 e s co r o s are 
saved for infants wiio der.on.^jtrate sor.e habituation but not an 
acconipany ing state change of alertness. 

The foot srjould be pricked at loa.'nt four cinef.. If no response 
decreii^enr occurs, th-^- sti:r.ulat i on should be ;i:.»pncd. If decrernmt 
occurs, a filth 5; t i rr.u luz and z\o r e c n be a p p } a to t est t he e rone 
of the decrerr.ent . (For the squeamish, an appr'jpriate stir;uli> in 
a pin push.ed i.nrougii a cork to e:\tend i/16th ci an inch beyond tiie 
cork.) 

1 - Respons^j p.eneral i ::ed to whole body. Bot)i feet with- 
draw toi;ec;ifr. Xo deorenent in !*ej:pcn.'*'w . 
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2 - Ror»poijr.o .liiniitcil to st imul^iHtcI fooC N'o docrcincni 

of rcLsponsc . 

3 - Variriblc response to s l* jiati] ii::; . Re.sjnni.so decrcinont 

but rcilurn of response . 
^* - Respdnse cU'crencmt ai tt.T five trials, Locali::ed to 
stiir.'.lnled lof;. No rluinj^o to alert ::-;tcite. 

5 - Rosj»on,so dofror.icnl after five tricils. I.ocnJDx.ed to 

St irnjJ ni od foot. No ehnnj\c t d ciler-i: .st'ntc, 

6 - ne,npf5ii:uv limited fo St i;:-.uJ.ated foot after 3~^* trials. 

No c: h;: a -.w i ci a 1 r r t c: l e . 

7 - Hct;pp:i-e 1 ted to r. t iiruil.ute.d foot a.ftcr 1-2 trial:-;, 

. No c 1 ; a ii g t o a .1 e r t s t a t e , 

8 ~ Re5;jK'a5c locnlj;uid and ir.iniiijal. Chanr.c to alert 

str;te (^) . 

9 - Cnnip]oLe response decrement, Chan;;e to a].ort state (.'i) . 



O'^Jj^tp^^APJl ^-^^P'^-^^^' '' " Ianni; natc V j/>n_aj only) 

Since most neonafes vill dei:iont.:traLC ^:o:ve abi ] i i:y to fix on a 
visual object (a conLra^:ti n,:; bri^;ht or ^:liiay o: cc t , .<f . ^ . , a 
bell, red ball, vhi te iv.ask) and i:ollov it horii-.onuaJ ly for brief 
excursions J thi's is a inensure c^f tfiat ability. It is In^hlv 
state-related, and :nay not be deTnoni;trat.oci in any one exam, but, 
under optina.! conditions (a quiet, senvi-dark room), it is 
repeatablc; lollovinr. with th.e eyes is also acco:npanied by head- 
turning to folJov;. Vertical f ollov;in,c;, seeir.s of an even iu\:;her 
order, and nnny babies v;ilj stretch their necks to follov; up and 
dovvT:. This is a sur.:r:iary score. 

The infant r.ay respond with (1) alerting (decrease in randen 
activity, focus e-n exanincr^s face v;iien it is in iiis line of 
vision, slov; rc-^:ulsr respirations, and fol]ov;s face v/hen it n^.oves 
in arcs) and (2) br i r/nleni ni; (change in facial expression, widening 
of eyes arid b'rigpter loor'., jarged respirations, wit:: an associated 
decrease in random activity) . 

When the infant viil not attend or follot-/ in tlve bassinet, he -?,y 
be held on the s lap, slightly propped up. This facilitates 
his doil*s eye reflex; his eyes open, and he attends to the object. 
Obviously, tlio act of holding hii?. restrains interfering i::ove::;ent 
and helps alert bin:. But he r*.ay also be distracted by th.e exaniner' 
face. Held at the E*s shoulder, his foJlovinc responses can be 
deterrnincd by another exar.iner. 

1 ^ Does nL't focus on or fol]ov; stiir'.ulus. 

2 - Stills villi sti::>ulus but no focus. 

3 - Stilis, focuses on stimulus w'nen presented, little 

spontaneous interest , no f e] lc?v;i na , 
^ - Stills, focuses on stir.ulus, brief f .?] Lng . 
5 ~ Focuses and foJJovs wi:ii oyet^ hori;:ont.!i ly and 'or 

vertically for at least a 20' arc. Jerky riOve'.::en!. , 
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lo.o. stinulus bur. fiml. it a,ai.. Ko l-cUowinr, vi.h 

6 - roll;...-;-, fo. 'l30' nrc, no. vich h.ncK .ye movcncnt. 

7 r^^^'vUh cv.. and head lest hori xontnll y , 

8 - Ivln-:.;; vUl. cy.s and h.aci 60" l.ori.o.t.Uy ana .0 

vt-rt i.cnlly. ^ n,,... m* <r-.-ooth, cent ir.uivjr 

head ncVLT.-.enC hori/.oiuai I> , NciLicciii., 
Follow:, for at ieaia a 120- arc. 

^is IB a n.asu.e of hi. rc.ponsc to .he -t^^^ - a .o^^ 
(non-r.oc.lnl) a. a sti-.r.ulus v.-ncn ^'^ ^' raxi out of 

auditory st::r..l: should be prc.c-.ntca o ... ^ 

sicht (at lJ.a.t 6-' ..ay nnd -\ ^ '.^ the 

ohservo tb. infant's eyes and n a. J ^, in one of 

latcralixcd .tinulu.. .nxs sco.o. n. s • t ^^^^^ 
the avnkc- states to the stimulus Lateu . ^ : 
shift and head turnin, to tn. .t.:.u.u . . ^ ^^-.^.^ 
of face and oyer^ can no ^ccn , a.ui a.L 
attention to th'..- stir.ulus. 

1 - y,o !'c-action. 

o _ W(,'--ir;irorv chnni;e or blinh only. 

3 - Ce;;e;-al quictin, as .ell as blin^. ana r.spxxato.. 

, - Sti!V::'hv:ghtcns, no atte.pt l^J^^::, 

5 _ shift:n:4 of eyes to ^^ound, as well a. -.^l^s .-uc 

bri^-.h.tens . _ . . ^ source. 

6 - Alertinr. and shiitin:' oi oyt^s and .k.,-.- . -o 

7 ic-t-r head turns to stimulus, anu rearcn ..-h 

8 : AJ:;an;;'prolon,ed, head and eyes turn .o stxnu.us 

9 -^uSfandalertin. to stimulus pres^^ 

sides on every presentation of stamui'-:^. 
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ilLilIlHLLL<l^JlA^^ (A only) ^ 

The nc:.:t three Lte.s score the attcntxo.. =^ . " 

the examiner's social cuas--voxce lace . c...... h- 

ins. etc. The infant r.ay respunu ...n a.. - 

Ju.n. int. .he ar.s. He .ay urn n. — -^-^-^^^^ 

or face. Having caurnt .h. ; ^^^^^^.^^ unusual. !l.-v he 



107 

250 



rnproduco tv/o nnnruvoiT. foin::^(>;il y ii'.ful by iTioLhcr.-;: (!) hold t:Iu' 
inCanl: -in a cuddled porfition in Clic nrais up pr.niiist: iho client, 
and (2) ijprip,hL* on ti^c shou.ldcr in a bubbling pom* Li on. 

For Lbe "vif;u;!l oniy'' itom the exainincr plnror. Iviy face in the 
1^':; linr^ of vi:;ic»n Llien r.nvos it: rJc'V.'Jy in lat'./raJ and vertical 
arcs umlIJ U-.'.* M !:L(ips foJlowii\v.» 

.1 - Doc.'; n'»t fncus on or folJow r. t imu 1 115: . 

2 - S> L i, 1 .! . v; i I : • s t i nra 1. uji h u t n focus, 

3 - S t .i .1 J. , L o c u .s c s; on k l .l ::ui 1 u s wb»(: n p r c; s on ted, little 

spont:nu*(M:i: intcrcsc , no i'ol lovinf,. 
^\ - Stills, focuses on stinuluy, brief f ollc-vinf: . 

5 - Fo c II s e s n n d f o .1 1 ov; s v i t i 1 c y e s ii o r i on t a 1 ] y a nd / (.^ r 

vertically for at lear.t a 30" arc. Jerky nioveinont, 
loROf: sti:i:uluri but find^ it a.r;ain. Ko i oil ovj iu}), 
with head, .soi.':e i;piMi taueouy interci-^t, 

6 - FolJov'5.; for 30^ arc:, not v;i tU iiead . tlyo movements 

are r.inooth. 

7 - Fo'llc^vfj v;tC(i eyes and b.ead .-it leai:r. 60^ her j /:ontally , 

briefly vertically, partially continuous riovcment , . loy.^s 
stimulus pcc^a.si onal iy , head turns to follow., 

8 - Follou's wiLii eyes and iiead 60° hori;:ontai ly and 30"^ 

vertically. 

9 - Focu5-.es en stimulus and follows with r.nooth, continuous 

li e a d r*:ci v c\\\ onV 1 1 o r i 7. c - n r a. 1 1 y , v c? r t i c a 1 1 y , and in a c i r c 1 c . 
F o 1 1 o \ ; s for at least a 120" arc. 

Orientati on - 'y-lli-'iril «il\ifl^JL£i*X ( > 5 ) 

The cxaniner removes his face from infant*? line of si^ht and talks 
to him from one side (6 to 12 inches f ron ear) . 

1 - No reaction. 

2 - Respiratory chance or blink only, 

3 - General cuietinq as well as blink and respiratory 

changes . 

4 - Stills, bric:Iitons , no a t ccnn t to locate source. 

5 ~ Shiftinf> of eyes to sound, as well as stills and 

brigiitens . 

6 - Alertinp, and shiftin?. of eyes and Ijcad turn to source- 

7 - Al e r t i n r, , :vj ad t u r t; s to s t i :?.u 1 u s , a n ci s e a r c h v; i r: i 1 e y e s . 

8 - Alerting pro j onp.cd r.ead a.nd eyes turn to stimulus 

rcpeatccily . 

9 - Turning and alertinn to sti:r:ulus presented on bcrh 

side,-; on every presc::tation of stimulus. 
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5 • Ofj cntiat. •] f)n Anininr o - V i su;il and Aud i lo ry ( o w 1 y ) 

Tho snrnc criteria for scorini^ nro used as in .ttoins 5 nnd ?• TIui 

same conditionr. per In in except: I lint the exnin. uu.» r \s voice iy> u.scmI 

to reinforce icicc, b(>th on the bed and when ii:innt is hc'td. 
Voice j continuous while face is novin^'_;. 

1 - Does not focus on or Tollov; ytinnilur;. 

2 - Stli Ir. vrith stir.ulur, bur no focus. 

3 - Stills, f (.x: u i; e s o n .stimulus wl i en p re s e n t e d , J i L 1 1 o. 

si»onL.-ir.t.ous i rU'erest , no folic win;; . 
^ - Sti.llij, fcjcu.sos on stimulus, brief follcviny^,, 

5 - I'ocuses and follows v.»ith eyes hori^outcily nnd/or 

verticil ly for at Icnst a 30"" arc. Jerky inovc::ienu, 
loses sli :'.iul ui; but find s it af.nin , No f ollowin,"; 
with bend, so;r.e spontaneous interest, 

6 - Follows for 20° nrcs, not with bend, Eye movenjonts nrc 

5imoo th . 

7 - Foilowr. with eyes nnd bend at lenst 00"^ horizontnlly , 

briefly vertically, pnrtially continuous inovcinenL, 
1 o r» t* s s t i r.iu 1 u'.-; o c c a i o n a i 1 y , h e n f i t u r'n s c o foil e w . 

8 - Follows v;it*n eyes and iiead 60° iiori zon c ally ant! 30*^ 

vortical] y 

9 - Focuses on stimulus and follows with smooth, continuous 

head r:ove:ncnt ho ri on tal 1 y , vertically, and in a circle. 
Follows for at: least a 120° arc, 

10. Alertne.s .q (4 only) 

This is an assess ::ie n f of the frequency of the ':-e s i; per ic Js__o f 
I'SJ'JSl ^J"^ ilTi!!^^. ^ ^ • Often this is elicited v; h i 1 1' i h e F. r.rl.:z t i : e 
infant. Since newborns arc as variable as tiiey are, and arc 
alert for such a siicru period, one rr.ust assume ti^at any period 
of alertness in a 30 r.ir.ute c>:ar.i nay be taken as an inde:< of 
the infant's "capacity for responsiveness.'' In a less randomly 
selected tir.:c samniti than this, or when one can wait for a 
spontaneous pciT'ied of alertness, this ncasurc r.irjht bo a better 
indc::-: of 'nis availability, but I i:ave found ti;a: r.ost infants 
show snail periods of aiert behavior durin?:; an c'>:ani. These 
should be assessed. Alerting is defined as bri I'htening and 
widening of eyes, while or:entinr. is used for ti-.c- response of 
turning toward the direction of st irnulation, 

1 ~ Inattentive — rarely or never resocnsivo to direct 

3t irr.ul a t ion . 

2 - When alert rei-;:"-^*sivity brief and roneraily quite 

delayed — alertirig and or ion ta Lion very brief and 
general . 

3 - When alert responsivity brief and sor.ewi-iat .laycd — 

quality of alertness variable, 
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h - Wl'.cn :jU'rt:^ ror;)>onriivlty i.'onH.'v;lM t brief but; not 
*f;cnorriJ J y cic.K'iycd t:li'ju;;',ii variable. 

5 - When .-'l i:rL^ rc:i'pun.si vi ty of nKuJt.'raL'c durnlion and 

rosponso r.^Micrcrl 1 y not. dc!.l;iyi'd nnd Jcsjj variable. 

6 - UMicn al erL/ rcspci^.i;: vi l:y njodtTairiJ y f^ustniiicd va\k\ noL 

dc'J ay I'd , May use s L i ruil a I: i cii to c:o:r.e i. o alert ,s laL o . 

7 - WiiC'H ti 1 cvL^ C'pi «jodL-s arc oi, ^;,t.'nera.n > .^jusLained dura- 

tion, etc. 

8 - AU/nys has :.iii.sta.-fned pr-riod;; of nl c-rt:n in ber.t 

period.'*., Alf/rtinp, and or i cmi t.a t j o:i i'requ'Vnt and ro~ 
liabjo. Stimulation brfn^'.n infant to aJort Ktatc and 
quictr. infa.iit; . 

9 - Alv;ayr» alert in be«t periods. Stinuilation always 

clicirs aJcrting, orienting,. Infart reliably user: 
stimulation to quiut j;oJ f or inaintnin t;uiot stale. 

Gon ornl Tonun - Prorior.:in J**'IDJ£ ( ^ > ) 

This scores -the tone of lluf baby in his :nost cb.arncteri st i c states 
of responsiveness;. Since this must be a .suir.mary assossii:er.C , it 
should include the overall us'.t of tone as lie rer;ponds te bein;.; 
handled. This siiould be asi^e.rif.ee in :;tato h — unless there is no 
oppor ti:r»ity to produce such an assessment. This should not be 
assessed in 6, 

Tone is assesrcd in such iiiancuvers as spontaneous activity, pull, 
to sit, holding; in'rn over hand i'.ori cental ly , pretie placctncn.t, er.c. , 
and should he an overall assessi:;ent of iiis body tone as he reacts 
to all of these. 

1 - Flaccid, like a rai;,doll, no resistance v.dien limbs 

are moved, ccr.iplete head lar; in pull to sit. 

2 ~ Little response felt as lie is moved, but less than about 

25?: of the tir.e. 

3 - Flaccid, limp mo.st of the time, but is responsive about 

25Z of the time with some tone. 

4 - Some tone half tlie time, responds no beinr; handled with 

some tone less than half th.e tirni^, 

5 - Tone ^:hen har.dlcd, lies in fairly flaccid state in 

bet w e e n h a n d 1 i n f , . 

6 - Variable tone in restinf:, responsive with j:ood tone as 

he is handled apprex ima i.e 1 y of tiic time, 

7 - Is on the hypertonic sitie appro:<ima tely SO/i of the time, 
■"8 - V.*hen handled he is responsive with i'.ypcr tonicity about 

75% of the time. 
9 - Hypertonic at rest (in flexion) and hypertonic all the 
time (abnormal) , 

P. Pj./; ni9 ^ *' ^^"^y f^ ^ c.> r e ~ After m.ost of the shaped summary scores, 
there will be c-n (Opportunity to score a socond kind of obi;e rvii i i on . 
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This Tnjcd not: bo ut i li r^ecl . \.'hon it jLg used, it v;iJl menu Lhat; 
the firf.C i^cvro rc*pr't.*;.:e:U.« the score for the iiMjor ])art of the 
obscrvc^ti'on , since u?::nr; a sunii^iry acoi'c for two very di.verj'.ent 
types of hohnvicu' :i'.\<;:aes tho i:rport:inco of onc.h. Tliis .sc^cond 
ficore. pj'.vcs a:: oppurtunity to ar.::e5:s body tone of a secondary 
kind ai'.d, also, idea of the ranj'.e of lono v;h.ic:ii tho h*ahy 

may prcf.enL. h.-ruu, t'nis cr-in be used to donate iiilnor.ity value 
v.duch i.jny or nay not have; *; i;;ni f icanrro for the Ion?', run. Vor 
cxanj)-)lo, lliis -".("jre could prodict future i)ohavior, or it niay 
prcTont evidence l^^ cc,)ntradict co'.v.plcte reJicmce on the su.nuiary 
scoT'e . 

Motor N-!turit v (A , 5) 

This is a n^eai::ure of motor responses — spontnnoou.s and eliciteo — 
asscnr^od throup.Jiout the exam in the alert states. Ihc arm '.nove- 
ir.ents becot::e th:^ eciL:,.iesr to score. Tlio assoissnent of 
(1) sinoothncsf; versus jorl;inesu ;:!n*ch reflects the balanced 
f 1 e :% J r a Ti d e :< t e n s o i: s \* e r s us t *n o u n h a 1 a n ( • : d c o r; v.' he e 1 in \' e ; c- n !: of. . 
the pro.K'.aturo or C.WS irritation v;ith flexor?:: anci exten.sors com- 
peting,, and (?.) freedom of arcs of n;ove:r.ent (90" ) (ari:ir; on bed) 
versus restricted arcs (m5° etc.) (arms and le^s in flexion). 
The premature har; unlimited freedom of mctvement (floppy) ir. 
3 at era], i:'ap;ittal, and copha.l ad areas, but the movonents are jerl: 
and co^',-Iihc, eve rshootinr; their Marl;s. Ihe very mature inTanr-. 
h as bo t h f r e a d om o f v\o v em e n t i n ;i 11 directions associated v;l t h a 
smooth, balanced performance (not i j.oppy) . The avera?'.^ ncv/born i 
somewhat jimitod in arcs of m.ovement — especially those above the 
head, and somev/nnt in the lateral plane. 

1 - Cogwhecl-lilie jcrkiness, overshooting of Ic.^^s and arms 

in all directions. 

2 - Jerky movements and/or nlld oversiiootiiTj;* 

3 - Jerky mi^vements, no oversiiootine. 

4 - Only occasional jerky movements predominating arcs to 45° 

5 - Smooth m.ovemc-nts predominate, arcs predominately 60° 

half tliC time. 

6 - Smooth m.ovements, arcs predominately 60''. 

7 ~ Smooth m.ovements and arcs of 90° loss than half of 

the tim.e . 

8 - Sm.ooth r.ovements and unrestricted arms laterally 90° 

most of the time. 

9 - Sm.oothness, unrestricted (90°) all of the time. 

P u]l~to-sit: (3,5) 

The examiner places a forefinger in each of the infant's palm.s. 
With the arms extended, tlie infartt^s automatic i'.rnop is used to 
p u ] 1 h : to sit. T i i c r ho \ 1 1 ci e r i \ d I c r:u s c 1 v s i'. o u i d r e ny o r. d w i i h 
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paran(?J f.o *v.-.'/. .tfrure his Ium'! i:: h,- ivy ov:i. oi 

propor:;:.-^ r,.;- r !ri body ::v.cjc;, 1,1^5.; j uiai.Jlv 



Son-e infant:;:; i^-'ti^t. f:r-v:on nnd hoad rir:hli:i[\ hy ar-ai;H: had;-- 

vnrd. 'ihi:: i-vsl: i^- :-.\-;vv:;o bc-foro iic c:.tn bo mc-v-J, The; 

average i;;far;L -.then r^:-- or t:v:o altr:;:pt:s to -lainra i- ))i s Iu'.;d 

an -an ii]);- j riit: p.uiv^-:: affcM- he ir. s^oaCrr!, a::d can pari i c: 

i?f; l)o is hrrHi.;:: r.- Tiris 5;hou]d bo scor'-: wih- r iir is-v/rj-- 

cnou^;h to ivir r i c- ipa ::c and is ::.-ored oa iris best; per f um^an-c^ , 

1 - lloaci flop^; c-:-;pl.:lcly .in pull to vAl, no alTcnipCy t:o 

2 - Full]-; ait:c-::p:; : lo riixiit ho..:(l hut: ^:>:.:c: £;hov].u,-r Zoiic 

i ncrcarc is f:-.: : , 
3- SJ if^hi ia.:-!-?/y:^' in 5;hoiildcir tone-, -o;!t:.injv. brfp;;:; :iuad 
up onc-j bi:: r-: f n c/i : nccl , j:urrhrr c!"ipr;:s. 

4 - Should-.T ::\\:\ r^n- t;o:u: i n(:rt'r:-*o , sr-arl nr !;r:::y,::; bead 

up, no: a ," :;<: d bat: Li:(jrf are r;.:rliior e: iov::j; to 

rifJiL it, 

5 ~ lioad a:::: <^ b v.: : r. to^c ::icrf.*-sa P5t puilc:i Vf; sii: , 

brings ar:a:; up r-arc' Lo r:iclinc bv scH ^is i i , :.:a j i; r a i as 
it for I-:^ v-^-;:::s, 

6 - };raa bv^-j,:::: i::; tvice airor scnLed, ::i!io;; Ici^r icac in- 

c:rcasc as co::;oj; to 5^.:t> and riaintained i'or :,:orc: liiaa 
2 seconds , 

7 - Shoulccr Icrrvj i;:-reaso but: bead not: ria: n t:ain''.J until 

seated, th^'n ccn k-cn it in porntion 10 reccads, 

8 - Excellent -^bcrlder tone, bt^ad up vblle brcu::at up 

but cannoc rv- : a La : n ^^ithout: iallini>, repent':-d]v rir:bts 
it. 

9 riead up dur.ini: lift an.d naintwiined for cne n-::nut.e after 
scaiOL:, -aouldcr rirdlc c^nd vbole bjdy tone ii\r:rcdcc^ 
as puJied to jfit. 



14, C^^cHjjTc^s (-,5) 

Tnis is a niea^ur- oi t;:c infantas r'.-rpon^e to b^ln^'; ]y\icl. The 
arc several eer:po-:e:! t % vaieh arc ccorce : a riir'narv hi/i^ 
respcncier: t:o bvin.- belJ in a cuddi; .* Ll-fi):; a.iainr-L tbe eM~ 
a!:?i,ner'r ehoj::, aa.I :::: c n iiis rdun:L\:r, vp^. : , ;;po::-,.:: ;j 
noasiirc of b:s n-.Tt;-.-::, or pusJliv.- :\ ^.pc.-SL-a , .:-; v;.:j I a:*; 
none at all, 
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,.1 ActualJy rosiru?; hoinp, 1k*]c1, cont i nuou?;.] v pui;ln:u» nvnv, 
, thrncihi ni' or SL.: f fon in|^,. 

2 - Ro.s.ifUs \u\)n\\ holi! noiw but not :\]] of fhc time. 

3 - DoosnM. rf:;:i5;L but docni't pnrtiripate oiiher, Jicr, 

paiic:Jvc.ly in arris niul arainr.L rhouUIcr (like n j;dcK of 
nicr;il ) . 

4 - Lvoiui':.;!;.' r;:old.s into air:-:, but: afLor n Id of 

nc:st: ,1 1 r.j; .-jiui ru.ic! j i by .•xar. j nor . 

liccid in cruoK p.oc:k and cf olhow ol' c\%nriiner. Tviriui 
Lcv;;u-d body vhen hc^d Ju^r i .-niKnl 1 y , c»n siiouldor he 
s c: C! in t o ! (' a n for r d . 

6 - Always mold:; jnitially with above activily. 

7 - Always r:oId.s inilially vi ch n<->.st:] j )Tg , and tunung toward 

body , and Icuiiviii:; i'oi'ward. 

8 - In addition to -..Idirja and re.laMing, he nc^stJoy and tunis 

head, Juan.s forward on shoulder, fits foot ir.to cavity 
of other arm, ^i-^ 
body .prirticipateii. 

9 - AJl or tlic ab.:ve , and lob/ G2:-3y;s JioH-d of vJic^ 



Dcf on>: j ye Mo\-crK:'n t ( •''O 

A fintall cloth iu placed with oxanriner's fin?;crs asnc^rtinj- T-w-'-- s m 
over the upper prirt of the face wiiich wouJ d ' part : allv occ I^c^'^'he ' ' 
no5;e, and is ki;pt i-. pincc. lor u;ie n^in-te, or until the L'^\\i^r 
rcnponds^ with a ^-ries cf responses: (1) ^-oner^l quieting; 

(b) :-outhin- (c) hr-nd turain:; and rootin?; fron ^:de to sic--^ 

(d) I, cad turnin;^ Jatai-al w^ilJ as nech str.:cch:.n.- up and 'down 

(e) ^:enoral undir<K:ted increasie in activity (f) directed swip,--s 
in ceneral area of, cloth (-) directed swipes in specific area 
of cJ.otn which removes the cloth. Infantas hands should not be 
under cloth. 

1 - No respcnr:e. 

2 - GeiK-ral quioti.nt:. 

3 - Nonspecific activir.y increase with long latc-ncy. 
- Sa'iie witii short latency. 

5 - Kootinf. and lateral head turning. 

6 - N'ec!-; s t 1 cin i:;:; . 

7 - Nondirected swipes of an.is. 

8 - Directed swinos oi arnis. 

9 ~ Successlui reri.oval of cloth with sv;ipes. 
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with iMis rj];;; l-jl: ;.:i'.y i ci :.^v- lo ;i .•iU.M....i- 

smtc. ^:om.-' .ir.r^MUi;. w i ] 1 quiot only vii(.'n thoy .'iri; (irci^.-f.rj 
luf L ;i ] ono . A;;v ^. t k:.'.i I tis : ro:.: t cnv i roii;::<-ii} C i M.iirbs l lu-in . 
OLlicrs v;j I 1 iMii.. c v;liun Lhey nr.- h 'ld .-jn.i .-tciiv-iy yoi:iAM.L A 
steady hnrul held cn a cryiiif^ b;:i;y\'^ h'd.l.y will acf. r.is n irt.'o:.!: in;; 
f:ti:.:alu^. Ciihov^ i^cod o::c! cr brih arr.H iiold In a::d:Lj.or* : Wr.i 

---^ • ^ Li.- a:-r. ..--.t i-L. ricrcs 

di^aurbiai; staruU- .w::lv:i.y wb:ch rri;;^^ vca of: by cry]-,; 

or ftifiGin;;. A fL\; babio.s ir.ay ciaicL lo t.h'j F. ' 5; vo-icc ca* fru'i: . 
T):ey r.hould be: :;i-adcd in the reverse order, :ind besL per foriiKM.-ce 
ir7 scored. 

1 - N:t 

3 - Dre5;-in-, hoicii-i; jn r.rrif^ a:;a rcckii^r;. 

4 - IloJdjr\^ and rockin;;. 

5 - Picking, up and ho.ldinf;. 

6 - Hand en belly and re.^iLva.inin?; hoih arnir.. 

7 - Hand on belly steadily. 

8 - Kxan i r:cr* r> voice and race alone. 

9 - Exav.inor's race alone. 



Foak of E xclLc-ent: (6) 

7hiE is a rr.casnro of hov ?uuch notor .ar.d crying activity the 
infant gives eff to the observer at his peak.'^ v.: •.^:sciLon:cr.L , and 
responsiveness: nulls: hin: tov;ard tlv.-'. mean. Tb.e kind of intense 
reactions v;hlch "i^crne infants cc:::ons t rat o v;hon Lhev reach their 
peal: of exc irerent shov.-s an unava j J abj li ty to the outside world, 
and nust be 5;cored hi:^.h. Others are )>ardly abJe to be jo-eed Ho 
respond at all, and ::*neir peak is very lev;. An average ar.c 
optii::al response would fall in the moderate, reachable ranr;e, in 
v;hich the infant could be brour.ht to respond to sti:nv:li in spite 
of a hit;h. degree of upset or excitement, but then return to more 
moderate states. 

1 - Low level of arousal to all stinnJl. Never above 

state 2,. does not avaken fully. 

2 - Sorne arousal to stir:ulation--c:.in be awakened to state 3. 

3 - Infant readies state •<» briefly, but prcdoiiiinan tly is 

in lower states. 

'4 ~ Infcnl is in .state 5 aftei* r: t i:;nj.l a t ion . 

5 - Jnfan: reacijes state t; after s r :::;u iat i.^p. once or tv;ice, 

but p.recior::in.*..Lly is j :;iate 5 or U-wer. 
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'but 7'otiirnr. i:o ?ciKor siatCii .^'prnlnncotisly, 

7 - InfaJU rcach^.i'-; ijltUo () in rnsptMise r.Lii.mJi, b-jt. 

with coiu^H.in^; in c.'isijy brour'.liL h:\r.k lo lower i■.lal(^s. 

8 - Infant .-vcrciin.s (atnto 6) in rospon.'iu to st irnulaticn , 

/il Ihovij'.Ij '.cii.i' f}uiut:ip;; can ocfiir with consoUn^;, with 
d i. f f i c V 1. : y . 

J - Infant atljirvi's inculatcd cryin;; slate. Unnblc Lo be 
cjiJ id I'd or root ho.d . 



IS. Rp.pjdi ly of Kiiiklu;) (fron: 1,2 to 6) 

Thin is a rpcasurc of l\r^o of statoy from qi-.ict lo ap.itatod Fa:atc» 
It measures tl;c fininj', ar.d tha number of .stinuili which a]*o used 
before \\<^ ciianj-.o.'^ Lro::i his inltiaUy qui^a state to a ir.oro 
ar.itated one. Since ihiis irip-lief-; tliat v:e stcjrt wi,t!i an initial 'y 
quictL baby, it r,eaf:ures the period of "con(.]*c)I'' v.'hich !jo can 
maintain in chc face o:' increa.\:i nj.'Iy aversivo r;Liiiu:ii as well as trje 
additive, effect of t:\ese cfinuiJi in c:ianr.in- hit: initiaMy onicL 
state. The first: preiercnce is when one can ohi^u-rvc tiio iniant 
as he chani];e:i fro::! -a sleep state* or a quiet awake one (5) lo an 
agitated cryin^; slate (6). 



1 - 

2 - 

3 - 

5 - 

6 - 

7 ~ 

8 - 



No upset at 
Kot ur.t LJ T 
reac t i nns » 
Not uiitj] 
reac t ions 
Not uvi: i.l 
Not ur. ril 



all 

'V 



.ul defensive 



'loro , prone pi aceiiuM* 
TXR, Moro , prone placenen; r defensive 



I- u lied to sit. 
V';. J res sec. 
Not until pir.pricl:. 
Kot until un:*':fver ing hin. 
At. first r:.:.i:UM-y and li^;iit stinu.H. 
Never was quiet enou^'^h to score this. 



15- Irritabi litv (3,^^ :') 

This r.ea5:ures the r.ur:!)cr of tines he gets iip^et a<: well as the 
kind of stiniili which r-ake him cry. Since the •jre-;entat ion of 
the sti:r.uli ic^ fairly sot but sor:e r.:ay brinr. nL;oi;t: cryiiv:;, others 
oven ii.ore aversive r:ay not, ve have rried to "'.r.'rie the scores 
flexible by counts of nur.bor of aversive stir.uli. 



EKLC 



115 

258 



uncover 
pul.1 to nJt 



No' i rr i I: nblo cryJn;; 



Trri luibJt: 
Irritnbli.^ 
IrrJ tabic 
Irrj tab] u 
Irritable 



cry 1 1'./i to 

cryir.^; to 

ci'yinj; to 

crying-; to 

cryj to 



Trritabjc cryinj; to 
- To all of thrj:jw 



pj np rick 
TNK . 
Moro 

d 0 r (.: n s i V c: r c a c: I i o n 



to any of the abovo, 
one oJ' the ,sLi:-.uJ i • 
two of iho si ,ii,:u,l 'i . 
three of the stimuli, 
four of the stii:Aili, 
five of the Gtir.;uli* 
r.ix of Ihi* stimuli . 
r.evcn of the stimuli , 



Acti v:! ry (alert stater.) 

This it; a sun^riiary of the activity soen durin^^, the entire obt^erva- 
tion Oi^pecially durinj-; the alert states. The activity conr.Lstij of 
tvo kinds - (1) sponLaniioiis , and (2) in rcsi^onso to the stiMulation 
of handling and the stir.u] i used by the ob'^erver. A further dir.en- 
sion is; reflected in tb.e inacccj:5jihiliLy of the activity in a 
hyperactive cliild — vi::, the activity ib not interfered with by tiio> 
ob.servcr's maneuvers, /jnouut of activity is j;radc^d: m uch = 75^1 
or irsore of the tir. , r;.oderate refers to 50/- of the tir.e, : - 25 
of the time. After stir.ulntion which trir;u^r.s activity, tb;e atuount 
of activity v;hicn H!;; XIlIA^-J}, can bo aij.sosscd; I:i!,\£jl5 builds up first, 
perpetuates itself for a I'jeriod after activity is initiated; 
averag^o > no buildup, and at least 3 cycles of activity whieli is 
decrear.ing all the tine; 3 i t tie , 2. or 3 cyclos of activity which 
die out quickly. 





SPONTANKOUS 


ELICITED 


1 


none 


none 


2 


none 


brief 


3 


slight 


little 




moderate 


little 


5 . 


c;oderate 


moderate 


0 


r.oderate 


mucii 


7 


nuch 


much 


8 


continuous 


consol able 


9 


continuous 


unconsolable 



There nay be a r.ore marked difference, between spontaneous and 
elicited than this scale reflects- Then, he sliouid be scored 
m 1 d way be t we e n t h 'jr. , and the e >: a i n e r s 1 lo u 1 d be alert to t i : e 
fact tV.at this: refltrcrs a kind of d i scoord i nat i on , .such as is 
seen in notabolic irubal ance or LllS irritation . 
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Since? i\\ir» may be n :.ic;;isuro of CNS JrrJinLion or cIcproL;!;lon , 
mny occur for i::c't ;il)i^J i c r(\'irionr., or r.inrcj jL \\\:iy hc\ a r.ip.n of 
li:!ninLuri Ly , it' bfcor/.o:-; one more Wi\y of i n;: .'t.!! of l1il\'u.*» 

Ti'L'ii:u] f»u:-.nc:.ss i i: di-zions i j'at oj aL the: (Mui of 'i i';t.art.]e, nnd as a 
bahy <'oru'S fro::* n 1 fi-;'] n;', l o awako niatcs. TluiVt? ir: r.er;;i..' iropior 
of tiio c'aiu and : ro;:ri i' i tf r; v;!iir!i can bo c/ipt'CLod in nc;(MiaLj! ' s 

firr;t week. A:-: i.ni'anL is tlcaydraiocl norujaliy in lliu' ucct>nd 

and lliiril day, n..-; .:bol ic l:i.l)a.l ancoj; c.au'*.c li'cM'.iu.hnnaius.s. Jn 
] if'.hL slooj) or as ho s t:a rl, .1 (.-f. in dc:cp sleep, i:rv.'i.ors of llio ox- 
Lrcrnirif.s jro noLod. As lio bocoinur, aJerl and acLivo., Lhci t rci^nlouy- 
ne:i:; nhould be ovorcor^c vi Lh smooth, voliuRary bouavi.or of the 
limbs. AvcviUve .sLir:uli sot off a sLart-To vhi.cih is folIov;od by a 
return of troinulou:;r*0!is ui the cliin nnd extrcmi tics. Mildly 
aversive sti:::u]j r,aould not cause observnbJc tre::iors in their re- 
act] ons (^:ee in t rod':;- r i fjn lor J i sus or avcrsivc s t i iiiuli) . Qui ver- 
:ini] raid trernors are synonyiiiouj. . 

1 - Up tre!;:ors or t.renu.lour.ness noted. 

2 - Chin quiverint', onJy durir^i,; sleef). 

3 - Chin cjiiiverinf-: ar.d brief trcir.ors of e:\l re::iities 

only during; sleep. 
A - Chin nnd e>: t remi t ies quiver in response to one aversive 
s tinu ] us . 

5 - Quiver-»nr, vitli first projjontation of avcrfiive st.lr.ului; 

and /(J V \; i t h cry i ii;.* . 

6 - Quiveriivt; \;itb come aversive stiraili and/or with state 

char.ii;e.s . 

7 - Quiverine, v;i th most: aversive stimuli, r.o:::e nnldly 

aversive .sti:::ul i and/r»r v;ith state c}ia:v.;c. 

8 - TreiViOrs with £on;e state chanr.es a::d/or vith all 

aversive and n:i Id] y aversive stirr.uli . 

9 - Tren;ulour.ne:-:s v.-ith nil stir.uli and also with all 

self-initiated activity. 

/uaioe.nt of Sta rt 3 e d u ring: I:Ma:n ( 3 - 6 ) 

Both spontaneous startJes and tb.ose which have been elicited in 
the course of s t Ir.u I a t i on are i n c 1 ud cd in this. Senie I n f an t s 
never startle durin:; an e:<c\r^^ except when a M-^ro is elicited. 
Abnornjally sen:.;itive infants overreact t;j any di.^turbinr, stimulus 
with a start] e, and have observable startles for no observabie 
reason — hence tb.ey r.ust be considered "spontaneous" or due to 
internal st iniuli . 

1 - No startles noted. 

2 - Startle as a response to the Kxaniner's attc::ipts to 

set otf a Moro refie:': — only. 

3 - Start] L'S to two aversiv^^ stinuli (inc] r.riin^; More) . 
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4 - 0:10 sponLrHKou.'!' sfp.rfU- nrul af ]e.:i£:f one .nversivc 

_ £it us !.H:;;idc n .'vu-ro. 

5 - Sc-vtle;; lo (3) avLTKive stimuli at the fir.st 

prc;i-:e:iL\-it;inn . 

f. - Or.c ijpo-.u.-Mieous stcrtJe and/cr r.t.-irt:]..: rcspon::es to 
nv:'r.s-i v.- ru ir.ax] i . 

7 - Scv'/;;;.] ;:i-o:ii aiiouus s: : r 1. 1 c-.s .lud/or !:i.:\rtli;if, lu all 
.-: V c V s ;■ V •. • s r r; u J i . 



8 - .St ,-3rL]c-:--; ic. nl.] i;r:i\":ui i vliich KvaMl-.ifr prc-scnti; 

(v->.vi;r:; ; Vi.' .i::J i:il:ijy iivj rf. i vc ) . 

9 - Str.Ml.s ;o> i 1 1 -in i t : .-, l cJ stiiiiuJ; ;,nd/or Lo all of 

i;>:a!.:inci-'t; presented £;tii;iuli. 

• hS}}lJlill_JlL.^J<±^^^ (as inf.nnt moves from 1 to 5) 

This nicai:ure<; the ill;-;;-.^ of 'color and vaycul.nritv vhich fake 
pliicc in a pc-riod of c::c.u, e.;;., the ac:rocv;--ho.s j of pori'-hor-'i 
mid cyanoHi.^: vi.c.ntho c..:<t. rc-::-.i : y is loft ui-.Tovcrod , ihc chnn-.-c- 
frum pin,-; i.c" -.-]•:.. or p-jrple .^n the- baby is rc-i^-s^u—r:.. t: tH 
and a \.vu- .. i ku pre-.. -anc- :-,ay occur in an offer:. :o rai-. -in 
oOGy heat. A nonr.aJ n..u-i-,orn i:. likely to c:c.:r,.:::s l:ra te r;ild coJor 
chan:,:es .several titre.. in an o::aa. durir.p. which he has bc^on undressed, 
disturbed, ana upset. This •;hou,7d be a.s.sc:;ro(! in particular as the 
in.ant corner-: f rcr, a sleep state 1 to 5. The icT,;;th of ti-- a-rte-' 
undro5:sin;- D^f,,re he hef-.-n- to c.hani:e col.-r is a r.ood -pv to c'e- 
tcninno tiiis. Audi f iuaally , the f requcncy-dor.ree' of change shoul:] 
be scored. ^£_s]^li in coior r.ay be the result of depros.s-e-i or 
ovc-rstre.s.c;ed autoncnic and vascular .sy.stem, a.s soon in donev, n^.i. 
or cyanotic ipfa:it?. Marhoc! c!:an^-cs which varv from r.iuutc' to " ' 
r-.nnite would he s-en in prematures or babies: v.f-.o verc nnt vet 
adju.sted to extrauterine te:::per.':turo chaiK-e.s, cr in infants v/hos- 
central anci autcnor.ic nervous .sy.ste.T.s were unabie to caster tl;c 
chances during an e::;in. 

^jroc^.^o^4i^ s.huuld be. ir^dicaicd when there i.s :::pre than n^" Id 
localised cyanr.'.c:is of the extremities or around ;.he rroutl, a-id 
c-.'^pecialiy when the infant is not in enough r.tr, to account 
lor such r:iid clianges. 

Palinii should be cheched wlien paleness is unusual or evccssivc. 

n:i?ht be tha rcsuit of unusual vascular changes, dehydra- 
tion, c;r skin irritation. 

Any other skin rilinorr.iality -hculd be recorded a,? it rr.ij^ht reflect 
inetaboiic or he-.-.ntoier.ic variations, vhich,.xouid influence the 
behavioral outccwe of tiie j::"-, 

1 - Vale, cyanotic aivf not chanf.r; durinr, c.xar.i. 

2 - Good color which dues s-.-t chan,'-,e d-jrini; c-ntire c.xa:). 
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3 - Meali-iiy r.l:in color, no chaiifv:* c:-:ccpt c]ian;3c Co blue* 
' arouni! ::;o:;th, or c>:ircjni when uncovered or rod 

when crying-, recovery is rapid. 

4 - Acrocyi!iio:n* s ;;roiind mouth and oxtrenifioK when un- 

drof;i:ef!, siif'J'.l: ci:an;'.e in chest or :ihdon:c;n but: rnpid 
recovery , 

5 - lienllhy color but chn:v.,:e,s co.lor all ovc!r v;hep. uncovero:d 

or cryin^-.; fncc', iips, e:-:t rr'i:.i i i es nay paJcr or redden, 
mot Ll nay .'iiij^ear on Tace, ciicrst, Jiisbs;. ori[M'na]. 
co.lor returns (juici'.ly. 

6 - Ch«*inj;e I'n color durinr, cxnrj, but: color returns with 

cryJnij. or covering. 

7 liCtalthy color at outset, chanr'.es color to very red or 
blue v:hen uncovered or crying;; reccvcrr> r;lowly if 
covered or soothed. 

8 - Good coJor whTch rapidly chanc.es vith uncovering;; recovery 

is slov.' but doey fina.l.ly recover, \:\\cm\ dresi.:ed. 

9 - Harked, rapid c'h.an5:e£: to very red or blue, no recovery 

to good color during; resjt of e>-.a:ii. 

Labil -J t y of .S tales (alJ. states) 

This irieasurcs tJje infant's stare perro'"'T;':nce over tlie e:-:a:n period. 
Frecjuency of r.:.a;:e ciuaii[-.es over a recorjn iZv-iblc , viric swinr; are 
counted. (Slee;^ to avake , cryin;; to i-lert, sJcej^ to cryii:r, 
cryir.j; to 5;lee;K) Cou;U.in[^ idiouJd include chaniu:^- upward -and 
dov:nward over th.e OMar.i period of 30 rriinutes. In the event an o?:am 
does i:ot tahe 30 iirinutcs, prorate it to half an hour by usi::^; the 
f onT'Ula^ 

Score = state change, X 30, divided by the lencth of 
o:am in minutes. 

The score corresponds to the frequency of swings: 

1 = 1-2 sv;ini:;s as prorated 

2 = 3-5 

3 = 6-8 

^ = 9-10 

5 - 11-13 

6 - 3 4-13 

7 = 16-1? 
8. = 19-22 

9 - 23 on up. 
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2 ^ • Sol f Qui ci i A?ll;2v^ij^>: (6,5 L c ^ , 3 , 2 , .1. ) 



This is n r.cjn?v.ji a of act ivity v;hi(.:!i the bnhy ini t-iatcj-; in a 
fussing: siLnt:o in- n:i oS.scrvabJ o uflovl lo qiiicf hinyclf. The 
nar.-ibor of activiiics v;in*c:h cn:i hv. obscrvoti is couiilcul. Their 
success i£? neniJurcn! by an obscrvriblo r^tnlo. ch:{\iyA> wiiicrh norsi:^;; 
fur nl 2cr.r.l 3 r^:•(•o^ui^;. Mas: Lrifticci Si.c.loii b.tbius cry or fu-js 
vji;oroijyly al So:.:..- L.iri.o fiurini-^. I hcj cxa:.*. (i;iatc 6). For those 
v;ho never do cry, \]ui sw.ppj emen inry .scdve can be U5icd . neasu i* i n;; 
the r.aiiie nu:::bL'r c?: efforL:;. I: r.one , ::a Can be nr^oJ . The 
activirjes v;iiich can be countc-.e are: (]) IjanJ no mouLf; erfort.:; 
(2) Trucking on fist or Lonj;ue (3) usinp, visual or auciit.c>ry 
sLiniuIus frcn iha onv i renmen t: to quiet: hjnscif (ruorc Lhan a r.iiirple 
response is nccesh'ary to determine this). 

1 - Cannot c;e..iet i-;clf, makes no ar.f.empt, and intervention 

is a ] v;a y s n e c e s a r y . 

2 - Brief alteihpts to achieve hand lo noutii as if to quiet 

self , bu t no sucu-.css . 

3 - Atter:p::s to brin;-; ha:ui to noutlj, and/ or quiets bricjflv. 
A - Brings ):ar.a to i:ioutl:i. attcnpts to suck on fist but 

v/ithout success, quiets fe^ a short Lime perceptibly. 

5 - Makes at Jeast two attenipts to suck on hand or fist and/or 

has t\vO s u c c e s J: u 1 b r i - f quiet i n r^. ]? e r i o d s . 

6 - Two atte::ipts to quiet i:e.] i result ivi observable success;fui 

quietiiv" for periods. 

7 - KejKrats h.anu to mouth, suckinf;. a.nd/or uses visual or 

auditor-y stiriuli to quiet seJ f for three successes, but 
all are brief, 

8 - Uses r.aneuvers to quiet scflf three tii:ies for short 

sustajiK'd pej'iods, 

9 - Consisteniily quiets seJ f for sustained .periods. 

26. Hand to pou'jh facility (all states) 

This is iiieasuvc'd in all sLates. A hand to niouth reflex is inborn, 
and seeius to be a rcsper.se to 5.trokini.'; tiie ciieek or the pain of 
the infantas hand. It can he trip.gered off by nucous and gagp,ing 
in the neonate, by d i scon:ior t , by pJacing him in prone. It is 
seen spontar.eousJ y as the neonate attcr.pts to control himself or 
comfort hi:::self v;hen upset. Ti*is is a nieasure of bis abilitv to 
bring his r.ands to his rr.ouch in supine as v;ell as his success in 
insertion. Suric ir::ants bring their iiands to" trioir nicutiis rc- 
pcatedJy, insert a part of the fist or fingers, and suck actively 
on r h e i n se r t ed pa r t , 

1 - No atten^pt to bring hands to month. 

2 - Brief svijjes at i;50uth area, real contact. 

3 - Hand brf»i!;.»hL to i:;outh j::d contact, but no insertion, 

oru. e on 1 v . 
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5 - linnd hrf'M;*/;ii n^'Xi n> n.out.!i anNj I(;;i.sL 3 t:i:ncs, 

but no Vc^il i:j^.c;r"t-ion, .-ibori'ivo tJ:r::!>t:*r; Lo ?-;uck 
on fisi. . 

6 - One i I! nor I i on vliich is brief, luu'ihlc Lo bo nainfai net! . 

7 - Several cjct:u:il insert i.ont; whi cii \-i re brjoT, not: 

rnainr.ainrci , abortive suckinj; nltoinj^ts, more tium three 
Liriies next t;o uonrb. 

8 - Several hriri i:iSer lions in rapic! .succession in an 

af.ceninL to ■v.-oior..; period, S'jckin;.'. ni L!:i:.. Liir.e. 

9 - V±:it anfi/'.tr i" i :ir,»:: I's actua.ll.y inrieiMcHi anc; siickins; 

on Lhen lor 13 r;ocontiy or i::(3r'.! for .severaJ brief 
insertic>n5i. 



Snilos (all st:atc,s) 

Sniilcr; arc seen in iho. neonate. They surely can bo of reflexive 
Criiiiacinj;: in nature, and ciney also occur "appropriately" — or 
in rcsPon^:e to soft auditory and/or visual ci;e.s. Occasionally, 
v;hen tb.e baby i handled ar:d restrained in a cuddling position, 
a Kin i J e cor.es c r : • : ; s i : i u f a c o a .«5 i i r el:: x e .s . 1 b.a v e seen close 
rcj^licas of "sec-iaj .s:;iiJe.s" in tiie newborn period — v.-iic-n an 
oxaiiiiner lean.s over i»;.s crib and talks .sufily to hii:i. Tliey nrc 
difficult to be sure of, ::iay con.si.st pri:::arily oi* a softcninj; ar.d 
brif.hrenins^, of tb.e infant's face v;ith a rcfJox ,^ri:nacf^ throv.'n in, 
and tbiey niay ecriainly be difficr.lr lo reproduce. liencc, one 
hesitates fo call tr,e'-;e £;oc ial ".si::! J es , " but tiiey yurely are t'ho 
facia] precursors of .such smiling; behavior. A ircOti^er reinforces 
them as such. 
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Thcr.c nrc described in ?rc.-c!.t:l and B.- in a^nn ' c .;:o;..o^;r..rh ni) a-id 
nc.c! not: be dcKcrihed her.. Tho.i,- prcccdurc is foLo -od \o 
elacatanr, the 16 rciM.::o. li.u.d. Sine, this i. uoi de.ipv'd to 
n .u.urc.Jo,ic.l .......c.nt, .hc.so vill servo base-;^: dJitJ- 

X = onij t;-(Mi. 

0 - reriex not i:hU: to be eliait;cd das;pit;c: i,cvc-ol 

nt t;c::;;) L s . 
L " fiyiioacLivc ri. spoii.'-c . 

M = non:>.al rc5;por...c; as deL'cnnincd by Prec.licl's mnnuaJ (in 
II - liypfrncLivc rc£;po:i.se. 

A - nsyri::K;i;ricni response, cither in tcrn^ of .l.ntcr-^1 •• ••,-,ior 
or sajpnonts of body (nn.s v.s . ior,s, etc.). Siucc:\hi.: ' 
m:!y be o. irrport:.; = ce in n::;:e^:r:inc neurn] cr=l dr.r.apc, 
te.-iJ, repeated ar.y,-.::r.etry £.-i,ou.ld be carefullv asi^osse 
r.nd no^ ed, to be J o.ilov;ed by a fonnnl iieiircj orici' i 
n.ssci:si;!ent . 

Exnmplcs of our use of these reflexes are: 

fj^^ijl^ includes r.31 of t!,c prone ro.pon.c;e.s' : i>ead-ii £ tin'- :ind 
heae-turnir.;'., craviinp, hand-to-nuuth in prone. ' 

r^FTrl^-"-™^^ 8^^' "^'-vc re.Donse to bc^r.- 

rot.nted an :ror.t o:. tho e:.:a..r.inor . H. is held under both .-r-.,. - 
then, c.:.nn,,ne.- and infant: rotate slov.-ly in a circle. E.e."-'^:^ 
occ^r^'boH " ^^^^^--or, then nvst^^ of the eyes be.in^'to 
occur, botn an response to an Sth nerve cor.nen.atorv r,-^.ctio'^ 
and as the eye. catch the passing liyht while- thev rotato 



-^iL^JlDlS- J:lTLiL^ILll-v!Lil;._Ai21^^ (4,5) 

A.- defined in Andre The.r.as, Chesni and D '.Argassies , The ;<euro ^ - c ^ 
^J^J±J^11^ aO), this beco.es a measure of 'e^-Jfr'^-^- 
of ti:* • ' "n"'' ^" '"'-^"'"^^ ^'^''''^ stretching 
of tnc ii,.:.,.s a. v._.l.l as tne a.T,ount and decree of recoil of the 

n.b -.ter extension. As a sur...ary of tiresc in ail the linb. and 
t-ne trunk, rt .-op rc.en ts the :.u.scJe tone of the bodv plus s 
reactron to .ti.uL.tion. A big, floppy baby n>ay have' no resistance 
to scretcrung or nin lirrbs. A very tense, Jitterv infant viU 

fie. ion a.t.r be.,.nr, stretched. Infant.. norr.aJIv snov sor.,e res^-stnnc-. 
to hav.ny: the.r extremities stretciu.d, and a iittlo snapback I. 
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norrial. The 'J^c-.roe to v;hic]i ir.ur.:: h(* c:: f'.T.ciod (up l;? fi;.- 1 

cxten.-ixo.i; in order lo ::V:ot rus j t*;uu: , v;oJ.l r.r, ciie An'OiiuL 
of sn.-.phr.c- (:;hi.cli ".c-c:- jror? Llid ('V-.;i;rc:ac t i 0!i of rio:-:or niifjclcs) 
is ::corL-cl. nr»:; uiuuiliy ir.orc rosi ;t.:;:L to uxicnsion 

nrin^;, rr.J very i c-v iiifcr.^.r.s do net: nruciiipi lo ?-.f ai.n toiv:-- <.»:' 

a very ii::por l ;nU. :>:i;i oi chi:; osSM;5.;:H.-n L . (Sci- }'rf cliLi (Ji;.) 

r)..'i>c'ri I f VI.'. ]^ar;j^'. ranli (op ti ona I ) 
j^cr-f pt -i vc SrcM- c;?;:^ ( o p l i c n :i ] ) 

This is a su::::;>r.ry c all the r.iil;j cc L i ve. iii'i.rt-'.ssions which hcvo 
been a:r.c'i5:.soa in L:;e ;-w!r;iod. Th.ey inciucif: die .sty.lc \<iih vh:i:h 
tlio. inf;-:U' rencr.s. t!.:: exarMucr's Ki.ijor iniprcssioiis r.hour. tho 
infant- , [li fcr:: 1. .1 a^::v alK-ui tho appt-^ci ranee rioJ h^.'ii;;vior of 
infant, his prewiic Lie:-:; :iboi:L ihn kind oi r!.^spon^:^:^: Li^uf^c will 
cal] up i.n his incl.):cr, as u-eil a:: ])roiii.cL iony ai?o;it Liioir al Mmai:o 
ontcoru' as tihc:. ciij Id :::ro\';5:. This ^/iJl be the pa !::i:;r apii vhi.:h viii 
help c>:i:y:i\':!:v to re..;^•r•^Gr thi- civil:] l:n.iir, aad r::iy h..; ::v. in- 

portant. way of c:\ic[\(^ i: 1 1 r.y, infants, or uncie ]-:U-,anJ i n:; tlie aeoreji 
in Lhc di ii'ereat caucnor icrs , and of unde rsL.nid i 'jl; ;"oai; j.r.',;f v. J con- 
s tcJ Icit icn^; of ll^.e.s:^ c:: te^'.or i.es . This if: not cy.r-vc^'ed to iio lUjbject 
to interscorer ro.lia!>i i i ty . 

The Ku!)Jective re»-c:ion of tlio iy, r;ubr.uined under "at t:raeL f ve'' 
in an atte:.^pt to oi-jeclify this. " 

J-Vl^^^^ 5;uch as lir;ht5 noir^e, too ir^any obi^erverh-, (:Cc. 

s :iO r. 1 d h c 5^ c o r o d d i i tod. 

2lS!:l^X'^lLJiiJ-^>L]jl.L^£^^^ F^corcs the result, of the infantas oi-^servabTe 
rcsponsoi-:, Sc:::o i.r.fant:^ seem to need stirr.ulation iro?:, 0'Jt:-:ide 
iiinseif in order to function smoothly and ivoll. These inra;-,is 
would r.core hi-f,h on tb.iy r.easure. Otheri; soon to pay little ,:u-t»<r.- 
tion to outsicic s :i:nui a t ion , respond autoi.-atically . They cc:-er'.v 
a Jow score. 

The ]:ind of activity which t'ne infant uses character: sti ca] 1 v to 
iL^"^ilr_'2LLl\^>lLL been of some interest to r^any obseTver's' T^iis" 

can be checketi and/or scored on a 3 point scale. 

.?£jl^ii!lQh.^ • -Vite a descriptive parai;raph ahont trie baby vdifch 
includeis the particular chaiMcteri L.ticr. vhich arc of interch>t in 
your study. Thi.s paraiiraph serve^^ c:s a re::tinder of the n:-:^;ee 
characteristics of ti'ic baby vhich are r:ot recordable elsev.iicre . 
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(V. ::Ol^;y jDc/^;::-! C.^i'- 
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5 0 ' 

D r J c 1- ?1 ;> i.: i V 2 Pa r n c.:; p h 

/.i:::r::cUi 0 12 3 

InL-rf crrin,-; ^/crinbljs 0 ] 2 3 

ll-od fci: ci:i::.u',i::Lion 0 12 5 

lon!:;*.:i;;; oii::o v^:;m::1 or :ii::'iuOvy ::^':::..vuli 

0 : J i: I i -J c .1 c i * P/ ^ ; . < :> 

n::n;*o c/:.::n;;o for no ohzzr:vi-o\z r. v.zwow 

3o: m:k;:v": 
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TH!- UNTVnP.STTY or KAN.I/uT 
LAV/RENCE , KATvSAf, GGO'i-i 

Dcpartn-ont oi Kuman Dcvo.lopDient 
APPtiNDIX D 

-.0 Infant Roscurch Proorom i? pari c;' the Knnsns Con'.er for i-lo scorch in Earlv Childhood 
■i'jcation at the University of Konr;.;:^. Wo c.ro uititnr.toly intoro.stc -; in uricior.ste.ndiria whnt 

:etho host o.xpGrioncny for iivJi vi---:;.:-j chiluron .co th-:>:. cr.ch chiJd c.-,n be heipod to Jnjov 
,.;:iir.al c:ovo]op:nont. As puri- of -ifort v.'o arc crujagc-J in wor:: ii-.g on tho'dov-.-lopmeni 
a behoYiored scaio '"or n:v/born iriAiMts. 

irninistering tt'.o scale invoJ.vo:: ta'cincr the infcjnt in his own bac^inoUc to a nuiot room v/h.?ro 
^ is cxaniined by oxoericncc-i per-on-oJ . Koypital procedures: of ."crubbincj 'and oov/ninq 
•c foliov.-ed prior to each infant cxan: : nation . The oxo.T.ination proccduni'S have been ro- 

r.ved and approved by your doctor. A description of those procedures is provided for 
rjr information. 



eaWarent: 



eare now testing a numbar of ^'-a babios born in this hospital. If you are v/iliinq to have 
urbaby examined in the hospital, pJoase sign at the bottom. Your ccooeration in this 
•ttorv.'iil be great;- opprcciot-:-: . ar-a hopeful that our research and the v/or;; of 

aors around the country v/ili lead U5 to a ne:ter understanchir/j of ho-.v childrc,-; c;rovv and 
arn. We shall then ho able to help all children reach their full potential. The v/iliincnc-5 
: parents to have their babios participate in a program such as this v/ill bring us ;^-arer 
. that goal. 



Thank you ven/ much. 




Francos Dc-ccn ; 'orov/itz , Pi-!.D. 
Professor in Human Deva iopinont and 
•Psychology 

): Stormont-Vail Hospital 



lave read the above letter and tao description of the examination orocedure:: contaii-.od on 
-reverse side, ana l consent lo the axaminaiion of my baby by authorised aorsons from 
2 university of Kansas Infant Rosoc^rcrt Program. 

understand that v/hile the ho.-p:trl ;s cooperating vnth the Deoartmont of rluman DavoIop-rrM-t 
■wersity of Kansas, by aiiov/irya the use of hospital facilities, the examination :s noc don.- 
r.nospital employees, nor is the hospirai responsible therefor. 

'urther understand that certain Information concerning my child v.'ili be obtain^xi from ihe 
:sp|al.recorGS, and I author-/.-:.- or,crr,-.on; -Vail Hospital to ^aJeaso the reauostod information 
yinf^ meaical record and my b-aby':.; moaical record. 

vtcd 



271 Signature 

tno.'Js: 

ERJC 



272 

o 

ERIC 



The n-!n-iber<3 froT. c-e to !:*.-enLy-r>cvan in tiici 1*0 j lo:;ir..''- f-j.^jurcs 
rcprcr;cnt t\\c £oilo:.: :^:::[ ton Scclc Itc:n:s: 

1 - Kcspc:"i:j^ d ocrc:::-^^!: to li^bt 

2 - Rccponoc c:ocrc-.;;:c:-i(: ;:o x\"l-t:lc 

3 - Uoiiporir:c> cecrc;;.'.::^ i; to heil 

5 - OricriL^ttiO;: ii:::n-!.v:::::e ~ 

6 - Orient:^-. tic^^. i:i;i:iJ.-.':r' t:c - rinditory 

3 - Oricntr/Jioa r:r;ir.::t:a - audJ.cory 

9 - Oricnuaiilcn r.r. f.n'^::!:^ - vi.'Jual nud auuiUory 
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TABLE 1 
DRUG CODE 



^ocal and Regional Anesthetics (Classified according to route of 
administration) : 

1.0 unknovn or others (i.e., not listed) 

1. 1 perineal (local) 

1.2 pudendal or paracervical block ) . ^ 
1-3 spinal, saddle block, caudal, epiduralj" "Siona.. 

Tranquilizers 

2.0 unknown and not listed 

2.1 Chlorpromazine (Thorazine), Base dose: 50 mg 

2.2 Diazepam (Valium), Base dose: 5 mg 

2.3 Chlordiazepoxidc (Librium), Base dose: 10 mg 

2.4 Hydro:<i2ine (Atara:-:) , Base dose: 25 mg 

2^5 Promethazine (Phencrgan), Base dose: 25 mg 

Narcotic Analgesics 

3.0 not listed or unknovm 

3.1 Meperidine (Demercl), Base dose: 50 mg 

3.2 Alphaprodinc (::isent:il) , Base dose: 30 mg 

3.3 Fentanyl citrati-, Base dose: 0.1 mg (given only in combina- 
tion with Drcpori/.iol (Innovar) , Base dose: 5 mg 

3.4 Morphine, Base dose: 10 mg 

Barbiturates 

4.0 other or unknovvn 

4.1 Thiopental (Na Pcnthotal), I.V. (dose not usually recorded) 

4.2 Secobarbital (Seconal),- P.O,, Base does: gr, 1/2 (or rectal) 

Inhalation General Anesthetics 

5.0 other and unknot 

5.1 Nitrous o:<ide 

5.2 Cyclopropane- 

5.3 Methoxyf lurar.e (penthrane) 

5.4 Fluothane 

Scopolamine (hyoscinc). Base dose: 1/2 ainp. 
Muscle Relaxant Succinil choline(Anectlne) 
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Interccrrelatioii Betv.'oen Drug Grouped According to Typo 
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